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PREFACE 


<  The  present  volume  treats  of  the  principles  and  methods 

of  modern  cost  accounting.  It  is  designed  primarily  for  the 
public  accountant  and  the  constantly  increasing  number  of 
general  accountants  who  are  in  charge  of,  or  interested  in  cost- 
finding  systems.  It  should  be  of  much  direct  value  to  the 
owners  or  officers  of  industrial  institutions,  to  works  managers, 
superintendents,  and  department  heads.  For  these,  some  few 
of  its  chapters,  not  treating  specifically  of  cost  accounting,  were 
especially  prepared. 

Those  unacquainted  with  the  author  may  ask  by  what 
right  he  assimies  to  speak  with  authority  on  the  subject  of 
cost  accounting.  For  his  justification  he  may  say  that  the 
book  is  the  result  of  nearly  twenty  years'  personal  experience 
as  a  public  accountant,  the  greater  part  of  which  was  spent 
in  the  installation  of  cost  systems  and  the  general  modernizing 
of  factory  accounting  methods.  In  the  course  of  this  exper- 
ience the  author  had  opportunity  to  scrutinize  the  accounting 
methods  of  over  one  thousand  manufacturing  concerns 
throughout  the  United  States  and  Canada.  It  is  true  that  in 
the  majority  of  cases  this  scrutiny  was  brief,  but  nevertheless 
it  was  sufficient  to  disclose  the  salient  features  of  the  plans 
pursued. 

In  the  preparation  of  the  volume  the  author  has  utilized 
good  forms,  good  systems,  and  good  ideas  wherever  they  were 
found.  In  some  cases  he  has  not  given  credit  for  these  "bor- 
rowed values" — not  from  any  desire  to  withhold  credit  but 
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VI  PREFACE 

only  because  it  was  impossible  to  discover  to  whom  credit  was 
due.    Wherever  it  could  be  done,  credit  has  been  given. 

The  forms  presented  are  for  the  most  part  those  designed 
by  the  author  for  use  in  factory  systems  installed  by  him.  He 
does  not,  however,  claim  to  have  originated  all  these  forms,  as 
they  have  in  many  cases  been  modified  from  forms  in  use. 

Neither  does  the  author  make  any  claim  to  originality 
in  the  systems  of  cost  finding  presented.  For  the  most  part 
these  systems  have  been  gradual  outgrowths,  modified  by  par- 
ticular requirements  and  by  the  experience  of  cost  accountants, 
until  in  attaining  their  present  form  they  have  become  common 
property. 

The  systems  of  cost  finding  discussed  in  the  present  vol- 
ume cover  all  those  in  general  use.  Systems  may  be  found 
bearing  different  names,  but  on  analysis  they  will — for  the 
most  part  at  least — be  found  to  fall  under  one  or  another  of 
the  classifications  of  the  present  volume.  The  endeavor  has 
been,  as  far  as  possible,  to  avoid  the  introduction  of  too  many 
names  covering  the  same,  or  similar  systems.  The  titles  used 
are  those  best  known  and  most  generally  applied  to  the  methods 
they  designate. 

It  is  hoped  that  the  volume  may  be  of  real  assistance  to 
cost  accountants  and  others  interested  in  the  finding  of  produc- 
tion costs.  The  work  is  largely  non-technical,  but  it  will  be 
of  none  the  less  value  to  the  accountant  for  this  reason,  and 
it  may  be  of  greater  value  to  those  who,  while  not  engaged  in 
cost  accounting  work,  are  engaged  in  work  requiring  cost 
accounting  for  its  safe,  proper,  and  profitable  conduct. 

Frank  E.  Webner. 

198  Broadway,  New  York. 
September  i,  191 1. 
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FACTORY  COSTS 


PART  I.—  FACTORS  AND  CONDITIONS. 


CHAPTER  I. 
ACCOUNTS  AND  COST  ACCOUNTING. 


§  I.     Organization. 

The  slogan  of  present-day  industry  is  efficiency.  There 
is  no  efficiency  without  organization.  A  highly  organized  sell- 
ing force  can  move  an  article  of  inferior  merit  where  a  poorly 
organized  force  has  failed  with  a  better  article.  In  like  man- 
ner a  well-organized  factory,  under  capable  management,  its 
different  parts  carefully  harmonized,  its  human  frailties  min- 
imized, its  operations  controlled  by  an  efficient  system  of  cost 
records,  can  produce  better  goods  for  the  same  cost,  or  the 
same  goods  at  a  lower  cost,  than  is  possible  for  a  poorly  or- 
ganized competitor. 

To  secure  the  greatest  efficiency,  factory  organization 
must  extend  consistently  throughout  the  entire  fabric.  In 
military  operations  success  does  not  rest  with  the  fighting 
organization  alone.  The  engineering  corps,  the  commissary 
and  the  hospital  departments,  are  all  important  adjuncts  and 
contribute  largely  to  the  success  or  failure  of  a  campaign, — 
so  largely  that  the  collapse  or  defection  of  one  of  these  sub- 
sidiary factors  might  bring  disaster  upon  a  whole  army.  Sim- 
ilarly the  organized  system  of  a  business  should  include  in 
its  harmonious  scheme  every  contributing  element, — ^the  gen- 
eral management,  department  heads,  office  force,  the  selling 
corps,  the  purchasing  department,  and  all  labor,  productive 
and  non-productive,  down  to  the  lowest  helper.     Every  one 
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must  do  his  part,  and  for  the  best  success  must  not  only  do  it 
well  but  do  it  so  that  it  will  "intermesh"  properly  with  the 
general  industrial  mechanism. 

To  build  up  an  organization  efficient  to  its  ultimate 
economic  possibilities  is  the  work  of  the  efficiency  engineer. 
"He  considers  a  business  as  an  intricate  machine.  He  analyzes 
each  process  into  its  ultimate  units  and  compares  each  smallest 
step  of  the  process  with  an  ideal  of  perfect  conditions.  He 
then  makes  all  due  allowance  for  rational  and  practical  condi- 
tions and  establishes  an  attainable  commercial  standard  at 
every  step.  Then  he  seeks  to  obtain  continuously  this  stand- 
ard, involving  both  qualities  and  quantities — the  interlocking 
or  assembling  of  all  these  prime  elements  in  each  process  into 
a  well  built,  smooth  running  machine ;  and  when  there  are,  as 
usual,  several  processes  in  each  department  and  several  depart- 
ments in  the  business,  all  the  departments  as  well  as  all  the 
processes  must  be  co-ordinated,  so  that  the  machinery  of  the 
whole  business  works  with  equal  smoothness.  *  *  * 

"In  scientific  management,  therefore,  results  are  pre- 
determined. Before  the  work  is  commenced,  it  is  determined 
not  only  as  to  what  shall  be  done,  but  how  it  shall  be  done, 
when  it  shall  be  done  and  what  it  shall  cost."* 

§  2.    t^lace  of  Records  in  Organization. 

Not  infrequently  one  comes  in  contact  with  successful 
men  of  affairs  who  practically  carry  the  records  of  their  busi- 
ness in  their  heads.  Such  men  have  wonderful  memories  for 
dates,  numbers,  and  amounts,  but  even  more  astonishing  is 
their  reckless  disregard  of  the  true  requirements  of  business, 
and  their  shortsightedness  in  loading  their  busy  brains  with 
details  which  could  be  handled  far  better  by  comparatively 
inexpensive  accountants. 

Times  without  number  the  expert  accountant  is  called 
upon  to  bring  order  and  meaning  out  of  almost  unintelligible 

*  Brandeis,  "Scientific  Management*"  pp.  17,  x8. 
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masses  of  figures  resulting  from  the  attempt  of  the  owner  or 
manager  to  carry  too  many  of  the  records  of  the  business  in 
his  head.  Such  a  business,  handicapped  by  the  conditions, 
labors  along  heavily  and  with  seriously  impaired  efficiency, 
until  too  often  the  burdened  memory  of  the  accountant-manag- 
er refuses  to  longer  carry  its  "overload."  Then  its  records 
are  blotted  by  mental  failure  or  obliterated  entirely  by  the 
hand  of  death,  and  the  business  is  left  hopelessly  entangled  in 
a  mass  of  defective  and  almost  meaningless  data. 

Even  where  methods  are  less  archaic,  the  accounting 
system  but  seldom  "measures  up"  to  the  possibilities.  "Dead 
time,"  "non-productive  labor,"  "a  necessary  evil,"  etc.,  are  ex- 
pressions often  used  to  characterize  bookkeeping  work  and, 
where  used,  are  generally  justified  by  the  results  or  lack  of 
results  obtained  from  the  records.  "The  truth  is  that  a  more 
extraordinary  jumble  of  figures  that  have  no  connection  with 
each  other,  and  no  significance  in  relation  to  any  particular 
job,  cannot  be  found  than  the  so-called  expense  accounts  of 
most  manufacturing  businesses.  Very  few  persons,  even  of 
those  who  use  them  daily,  realize  what  they  mean  practically. 
No  .one,  commonly,  has  the  least  idea  how  they  are  Hkely  to 
be  affected  by  an  expansion  or  shrinkage  in  the  volume  o^ 
work,  and  if  so  affected,  what  deductions  can  be  safely  made 
from  their  rise  or  fall."* 

There  is  no  excuse  for  such  conditions.  There  can  be 
no  effective  organization  and  system  or  any  high  degree  of 
efficiency  without  accurate,  adequate,  and  properly  used 
records.  Statistics  show  that  nine  out  of  every  ten  business 
failures  are  the  direct  result  of  ignorance  of  the  real  conditions 
which  would  have  been  revealed  by  a  proper  accounting 
system. 

It  does  not  always  follow  that  a  man  who  fails  in  business 
has  not  been  selling  at  a  profit.  Any  shrewd  manufacturer 
knows  the  danger  in  overbuying,  or  in  having  too  many  obli- 


*  Church,  ''Production  Facton,"  p.  13. 
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gations  maturing  simultaneously,  or  in  accepting  more  orders 
than  he  has  capital  to  carry  or  capacity  to  properly  fill.  These 
and  other  analogous  "danger  centres"  have  brought  many  a 
well-meaning  business  man  to  shipwreck  upon  the  financial 
rocks — disasters  due  to  the  absence  of,  or  ignorance  of  the 
instructive  details  of  a  monthly  balance  sheet. 

Accurate  and  efficient  records  are  quite  as  important  to 
a  business  as  are  charts  and  compass  to  a  ship  at  sea,  showing 
the  location  of  the  shoals  which  menace  disaster,  indicating 
the  channels  in  which  the  water  is  deep  and  safe,  and  pointing 
surely  and  steadily  the  course  to  be  followed.  In  any  large 
and  really  successful  business  the  accounting  department  is 
looked  upon  as  one  of  the  most  important  factors  of  success, 
and  the  larger  and  more  successful  the  operations  of  such  a 
business,  the  greater  the  pains  to  maintain  an  adequate  and 
effective  system  of  accounts.  , 

§  3.    Place  of  Cost  Accounting. 

Cost  accounting  is  distinctly  a  part  of  factory  accounting. 
A  cost  accounting  system,  as  ordinarily  understood,  is  a  sys- 
tem of  factory  records  which,  properly  adjusted  to  the  gen- 
eral system  of  factory  operations  and  accounting,  enables  the 
manufacturer  to  ascertain  with  at  least  fair  accuracy  the  pro- 
duction cost  of  his  goods  and  the  constituent  elements  which 
make  up  this  cost. 

Among  the  accounts  of  the  modern  factory  none  occupies 
a  more  important  position  than  do  the  cost  accounts.  They 
do  much  more  than  show  the  mere  cost  of  goods  produced. 
A  cost  system  which  discloses  nothing  beyond  the  fact  that  a 
certain  unit  of  production  costs  a  certain  amount  of  money, 
may  serve  a  highly  useful  purpose,  but  it  falls  far  short  of  its 
highest  usefulness.  It  should  also  show  why  the  unit  of  pro- 
duction costs  the  amount  that  it  does. 

Cost  accounting  is  a  comparatively  modern  development. 
As  a  recognized  art  it  is  hardly  a  generation  old.     In  the 
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early  days  of  cost  accounting,  the  cost  accounts  were  usually 
kept  separate  and  distinct  from  the  general  accounts,  under 
the  belief  that  the  difference  of  standards  was  irreconcilable. 
Modern  accounting  has  shown  the  fallacy  of  this  view;  has 
shown  the  clear  and  close  relations  between  cost  accounts  and 
the  general  accounts,  and  has  devised  working  methods  by 
which  the  cost  accounts  become  an  integral  part  of  these  gen- 
eral accounts.  If  the  cost  records  are  not  part  of  the  general 
accounting  system — if  they  do  not  "match  up"  with  the  gen- 
eral books — they  may  supply  data  of  very  considerable  import- 
ance, but  they  fail  to  attain  their  highest  usefulness  and  value. 

§  4.     Ends  Attained  by  Cost  Accounting,     (a)  Cost  Finding. 

• 

The  first  and  most  obvious  end  of  factory  cost  account- 
ing is  the  determination  of  production  costs.  This  is  the  sim- 
plest and  necessary  resultant  of  any  correct  and  properly 
operated  system  of  cost  accounting. 

The  mere  determination  of  production  costs  is  immensely 
important  and  well  justifies  the  installation  of  a  cost  account- 
ing system.  With  it,  price-making  can  be  safe  and  intelligent. 
Without  it,  the  conduct  of  the  sales  department  must  be  more 
or  less  haphazard  and  unsafe.  The  average  manufacturer  does 
not  know  what  his  goods  cost  him.  A  prominent  trust  offi- 
cial is  reported  as  saying  that  when,  before  the  formation  of 
the  trust,  he  was  at  the  head  of  an  independent  factory,  he 
used  to  sometimes  wonder  how  his  competitors  could  afford  to 
take  contracts  at  the  figures  they  did.  When  the  books  of 
these  concerns  were  opened  to  his  inspection  by  the  consoli- 
dation, he  discovered  that  these  competitors  had  never  known 
even  approximately  the  cost  of  manufacturing  their  goods  and 
as  a  result  of  the  system  of  "cost  guessing"  this  entailed,  they 
not  infrequently  took  contracts  at  an  absolute  loss. 

Illustrations  of  the  truth  of  this  statement  are  familiar 
to  every  accountant.  A  recent  instance  may  be  cited 
of  a  corporation  of  national  reputation  dealing  in  dairy  pro- 
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ducts,  which  found  one  of  its  competitors  underbidding  it 
sharply  on  certain  lines.  An  examination  of  its  records 
showed  conclusively  that  the  corporation's  figures  were  as 
low  as  could  safely  be  made.  A  polite  note  sent  to  the  com- 
petitor called  attention  to  this  fact  and  suggested  an  investi- 
gation. As  a  result,  on  the  next  competition  the  figures  of 
the  competing  concern  exceeded  those  originally  quoted  by 
the  corporation.  As  a  matter  of  fact  the  competing  concern 
had  been  selling  the  particular  products  at  a  loss,  simply  be- 
cause it  did  not  know  their  actual  cost. 

The  advantage  that  a  knowledge  of  production  costs  gives 
a  manufacturer  when  making  prices  is  easily  seen.  His 
prices  are  made  intelligently.  He  can  cut  to  the  lowest  pos- 
sible figure  when  necessary  without  fear  of  incurring  losses, 
or  if  the  conditions  justify  a  loss  on  certain  lines,  he  will 
know  exactly  how  far  he  can  go  without  exceeding  the  justi- 
fiable and  intended  loss.  On  the  other  hand,  without  a  knowl- 
edge of  costs  he  is  absolutely  in  the  dark  in  fixing  prices — 
so  much  so  that  his  only  safety  lies  in  prices  so  high  that  he 
is  absolutely  sure  he  is  above  production  costs — a  happy-go- 
lucky  method  of  pricing  that,  while  safe  from  the  standpoint 
of  direct  loss,  is  not,  in  this  highly  competitive  age,  conducive 
to  large  success. 

When  a  producer  stakes  his  chance  of  loss  or  profit 
upon  a  guess  as  to  what  his  goods  cost  him,  he  becomes  a 
gambler.  He  not  only  jeopardizes  his  own  interests,  but 
the  interests  of  his  competitors — who  must  strive  to  meet 
his  frequently  impossible  prices — and  the  interests  of  the 
trade  at  large,  which  he  is  helping  to  demoralize  by  his 
"unfair  prices."  When  he  fails,  the  whole  industrial  fabric 
is  aflfected  by  both  the  act  and  record  of  failure,  and  he 
not  infrequently  carries  down  with  him  other  institutions, 
entailing  heavy  loss  upon  hundreds  and  even  thousands  of 
people  who  did  not  even  know  that  their  interests  were 
related  to  his. 
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§  5.     Ends  Attained  by  Cost  Accounting,     (b)  Reduction  of 
Costs. 

Production  cost  is  but  one  feature  of  a  cost  system,  though 
frequently  the  only  feature  recognized  and  developed.  Beyond 
this,  the  "analyses  of  costs,  operation  by  operation,  to  be  se- 
cured from  an  efficient  cost  system,  supply  the  manager  with 
invaluable  data  from  which  to  work  in  reducing  costs.  Nor 
does  their  effectiveness  stop  here.  If  it  is  decided  to  start 
a  campaign  to  increase  the  efficiency  of  the  factory  force  and 
to  eliminate  the  inefficient  men,  then  the  individual  records 
of  the  men  will  be  secured  from  the  cost  records.  In  large 
bodies  of  workmen,  a  steady  and  intelligent  campaign  along 
these  lines  will  work  wonders."* 

An  efficient  cost  system  will  to  a  limited  degree  operate 
automatically  to  reduce  costs,  from  the  mere  fact  that  under 
its  close  supervision  and  its  full  exposure  of  waste  and  ineffi- 
ciency, employees  work  better  and  are  more  careful  of  ma- 
terial and  mechanisms.  Beyond  this  it  will,  as  time  proceeds, 
bring  to  the  attention  of  the  management  many  conditions  in 
the  establishment  not  previously  considered,  or  perhaps  not 
known  at  all. 

Thus,  excessive  costs  are  discovered  and  forced  into  no- 
tice, as  are  also  wasteful  leaks  or  bad  conditions  which  make 
costs  higher  than  they  should  be  and  which  when  removed  re- 
sult directly  in  increased  efficiency  with  its  resultant  of  de- 
creased costs.  A  process  is  simplified  here;  the  amount  of 
material  is  reduced  there;  small  wastes  of  labor  and  material 
are  stopped;  overhead  expenses  are  cut  down;  related  opera- 
tions are  brought  into  closer  juxtaposition;  and  finally  there 
is  brought  about  a  desirable  efficiency  and  a  disciplined  work- 
manship which  insure  the  maximum  of  results  with  the  mini- 
mum of  cost. 

An  adequate  cost  system  also  indicates  fluctuations  in 
production  costs  and  show  just  where  these  variations  take 
their  rise.    Frequently  the  causes  of  these  fluctuations  are  be- 

*  Carpenter,  "Profit  Making  Management/'  p.  20. 
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yond  the  power  of  the  management  to  remove,  but,  on  the 
other  hand,  it  is  often  found  that  they  can  be  removed  or 
regulated;  this  resulting  in  irvore  uniform  production  prices 
and  a  greater  general  economy  of  production. 

§  6.     Ends  Attained  by  Cost  Accounting,    (c)  Increased  Effi- 
ciency. 

Increased  efficiency  is,  from  the  practical  standpoint,  so 
synonymous  with  decreased  costs  that  but  little  need  be  said 
on  this  phase  of  cost  accounting  results.  As  already  stated, 
the  introduction  and  operation  of  a  good  factory  cost  system 
acts  in  itself  to  stimulate  employees  and  directly  increase 
their  efficiency.  Beyond  this,  the  cost  system  in  its  opera- 
tion indicates  the  consumption  of  material,  the  time  and  cost 
of  every  labor  operation,  and  the  performance  of  every  sepa- 
rate machine,  thus  enabling  the  management  to  judge  whether 
men  and  machinery  are  measuring  up  to  the  proper  standards 
of  efficiency  and  whether  adequate  results  are  being  obtained 
from  material. 

It  is  obvious  that  the  highest  efficiency  is  not  possible 
unless  any  failures  to  attain  this  standard  are  known.  Such 
failures  the  cost  system  will  discover.  It  primarily  indicates 
costs,  but  even  in  this  it  affords  an  index  of  efficiency,  for 
an  increased  cost  is  an  almost  unfailing  indication  of  failure 
in  effort  or  operation. 

When  efficiency  failures  are  suspected  or  known  to  ex- 
ist, the  cost  records  will  show  just  what  and  where  these  fail- 
ures are.  The  efficiency  failure  may  be  found  in  slow  or 
careless  work  on  the  part  of  employees,  or  in  an  excessive 
consumption  of  material,  or  in  defective  operation  of  ma- 
chines ;  or  it  may  be  due  to  accidental  interruption  to  the  usual 
or  proper  routine  of  production.  Whatever  the  cause,  it  will 
be  shown  by  the  cost  records. 

The  proper  use  of  a  cost  system  will  also  serve  to  equalize 
the  output  in  the  various  departments  and  afford  a  basis  upon 
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which  to  judge  the  comparative  efficiency  and  desirability  of 
workmen.  To  the  majority  of  these  employees  it  is  an  un- 
mixed good,  giving  a  fair  and  just  estimate  of  their  abilities 
and  making  them  largely  independent  of  the  whims  and  ca- 
prices of  foremen.  What  they  do  is  a  matter  of  recorded  fact, 
not  ordinarily  open  to  attack,  and  enabling  the  establishment 
of  a  merit  system  equitable  and  adequate  because  it  is  based 
on  actual  performance.  A  more  potent  factor  for  increased 
efficiency  could  hardly  be  devised. 

§  7.    Where  Cost  Accounting  Is  Needed. 

Cost  accounting  is  not  necessary,  nor  is  it  possible  in 
every  manufacturing  establishment.  The  shop  working  but 
a  single  man  does  not  need  a  formal  system  of  cost  accounting. 
Also  businesses  exist  in  which  the  nature  of  the  processes  or 
operations  employed  are  such  as  to  make  cost  accounting,  as 
ordinarily  understood,  practically  impossible.  Costs  can  be 
found,  but  the  difficulty  and  the  expense  of  the  operation  are 
so  great  as  to  overbalance  the  resulting  advantages.  In  such 
cases  the  approximate  cost  of  production  must  be  ascertained 
by  some  general  system  of  averages.  The  results  are  not 
accurate  but  closer  costs  are  not  economically  possible. 

In  some  cases  cost  finding  is  not  for  the  time  important, 
as  in  the  manufacture  of  a  new  specialty  so  successful  as 
to  tax  the  capacity  of  the  factory  to  its  utmost  to  handle  or- 
ders. Prices  are  far  in  excess  of  any  possible  costs  and  there 
is  no  pressing  need  for  a  close  knowledge  of  manufacturing 
expense.  Money  may  be  lost  by  reason  of  excessive  costs,  but 
the  margin  of  profit  is  so  large  that  the  loss  is  not  disastrous. 
Later,  when  the  inevitable  conpeting  article  puts  in  its  ap- 
pearance and  cuts  into  both  orders  and  prices,  the  subject  of 
production  costs  becomes  a  live  and  important  one  and  an 
efficient  system  of  factory  costs  is  greatly  desired. 

Another  somewhat  analogous  case  where  cost  finding  is 
not  absolutely  essential,  is  that  of  the  manufacturer  whose 
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product  is  a  practical  monopoly.  His  profits  are  made  not  so 
much  in  manufacturing  as  in  charging — not  so  much  in  a 
legitimate  increase  of  selling  over  cost  prices  as  in  the  wide 
margin  of  profit  accruing  to  him  through  invulnerable  patent 
rights,  exceptional  natural  conditions,  purchased  friendship, 
or  controlled  special  machinery.  Such  a  manufacturer  is 
"gunning  for  large  game,"  so  to  speak,  and  the  various  cost 
reductions  made  possible  by  a  more  or  less  intricate  cost  sys- 
tem, petty  in  themselves,  though  large  in  the  aggregate,  are 
not  necessary  to  his  success,  and  do  not  appeal  to  him  as  worth 
while.  As  a  matter  of  fact,  such  a  manufacturer  might  usual- 
ly farm  out  his  work  to  properly  managed  factories  at  a  cost 
considerably  less  than  that  of  his  own  production. 

It  sometimes  happens  that  a  factory  has  grown  from  a 
small  beginning  to  an  enormous  output,  its  growth  being 
marked  by  numerous  additions  to  the  original  plant.  In  such 
case  the  additions  are  usually  added  from  time  to  time  as  the 
necessity  arises,  without  any  central  plan  or  harmonious  ar- 
rangement. The  route  of  the  product  through  such  a  factory 
is  frequently  intricate  and  involved,  and  the  related  operations 
are  not  closely  "coupled  up."  Under  such  circumstances  a 
cost  system,  though  badly  needed,  is  difficult  of  installation 
and  operation,  and  its  results  are  discouraging  to  the  manage- 
ment. The  only  proper  solution  of  such  a  problem  is  to  re- 
model or  completely  rebuild  the  plant,  or  secure  a  new  and 
more  suitable  building  in  some  other  way,  and  then  instal  an 
adequate  cost  system.  The  conditions  are  too  unfavorable  for 
the  satisfactory  operation  of  either  a  business  or  a  cost  system. 

Just  when  in  the  growth  of  a  factory  a  cost  system  should 
be  installed  is  a  matter  to  be  determined  by  the  particular 
conditions.  Usually  when  the  employees  are  few,  no  formal 
system  of  cost  finding  is  desirable,  as  the  cost  of  its  installa- 
tion and  operation  would  be  more  than  its  value  to  the  busi- 
ness. If,  however,  the  business  grows,  a  time  will  come  when 
a  cost  system  is  not  only  desirable  but  essential  if  the  busi- 
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ness  is  to  be  conducted  intelligently.  Somewhere  in  the  up- 
ward progress  of  the  business  the  necessity  will  arise:  the 
manufacturer  will  find  impossible  the  close  supervision  of  the 
factory  that  formerly  put  him  in  possession  of  all  necessary 
information.  His  increased  output  will  require  more  careful 
pricing  and  a  closer  knowledge  of  costs.  A  cost  system  must 
then  be  installed  that  will  keep  him  informed  as  to  the  details 
of  his  business  and  take  the  place  of  the  personal  touch  which 
he  can  no  longer  maintain. 

Broadly  speaking,  it  may  be  said  that  every  manufactur- 
ing concern  which  conducts  its  business  on  a  more  or  less 
narrow  margin  of  profit,  needs  a  close  knowledge  of  pro- 
duction costs  if  dividends  and  surplus  are  to  be  maintained. 
Beyond  this  in  every  factory  where  it  is  economically  possible, 
some  system  of  cost  finding  will  be  found  advantageous.  The 
greatest  need  for  a  well-equipped  system  of  cost  finding  is, 
however,  found  in  plants  producing  staple  articles  the  output 
of  which  is  large  and  the  selling  price  of  which  is  fixed  to  a 
greater  or  less  extent  by  competition.  Here  a  small  fraction 
of  a  penny  in  the  unit  cost  of  production  may  mean  the  dif- 
ference between  success  and  failure,  and  this  close  control  of 
costs  can  only  be  maintained  through  the  operations  of  a 
first-class  cost  system. 

It  must  always  be  borne  in  mind  that  cost  finding  is 
but  one  function  of  a  cost  system.  As  already  stated,  it  serves 
as  a  graphic  presentation  of  the  conditions  existing  in  the  fac- 
tory. For  this  reason  cost  systems  are  frequently  installed, 
not  so  much  to  discover  the  costs  of  product,  but,  as  a  matter 
of  prime  economic  importance,  to  discover  whether  these  costs 
are  being  kept  down  to  the  lowest  possible  figure,  or  at  least 
to  a  figure  that  will  permit  of  profitable  sales  at  the  prices 
that  must  be  met. 

§  8.     Adaptation  of  Cost  Systems  to  Special  Needs. 

A  factory  which  produces  but  a  single  line  needs  to  know 
its  cost  of  production  just  as  accurately  as  a  factory  producing 
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a  hundred  different  articles.  The  costs  of  the  former  are, 
however,  much  more  simple  of  attainment  as  a  rule  and  a 
much  less  complicated  system  of  cost  accounts  is  required.  In 
other  words  the  system  must  be  adapted  to  the  business.  The 
"ready-made"  system  will  but  rarely  fit  any  business. 

As  a  matter  of  fact  there  are  scarcely  any  two  lines  of 
production  or  any  two  factories  in  the  same  line  which  are 
precisely  alike  in  so  far  as  cost  finding  is  concerned.  Each 
has  its  own  special  problems  which  must  be  intelligently  solved 
in  the  application  of  a  cost  system.  A  cost  system  is  as  ur- 
gently needed  in  the  manufacture  of  optical  goods  as  it  is  in 
a  machine  shop,  but  emphatically  the  plans  evolved  for  cost 
finding  in  the  machine  shop  will  not  serve  to  find  the  costs  of 
lens  grinding. 

Here  is  where  the  services  of  the  specialist  are  required. 
The  broad  principles  of  cost  accounting  apply,  but  their  special 
adaptation  is  a  matter  for  trained  and  intelligent  accounting. 
The  problems  of  the  particular  business  must  be  studied  and 
understood,  and  the  system  of  cost  finding  be  devised  with  a 
special  view  to  complete  and  adequate  provision  for  these 
problems.  The  designer  of  a  cost  system  should  be  thoroughly 
familiar  with  every  phase  of  cost  accounting  and  with  every 
possibility  of  adaptation  to  special  needs. 

§  9.    Inaccurate  Costing. 

The  day  of  cost  guesses  in  the  factory  is  over — at  least 
for  the  manufacturer  who  expects  to  do  anything  worth 
while.  Formerly  it  was  not  uncommon  to  estimate  costs  by 
the  rule  of  thumb  method,  the  manufacturer  perhaps  saying, 
"Well,  the  rough  castings  weigh  480  lbs.  and  average  4  cents 
per  pound.  Our  lathe  hands  are  getting  $3  a  day,  drill  press 
men  $2.75,  etc.  We  can  turn  the  job  out  in  a  month's  time 
and  the  productive  labor  will  cost  us  on  the  finished  machine 
about  $200  all  told.  The  assembling  will  cost  about  $125. 
Add  15%  to  this  to  cover  non-productive  work,  and  25%  for 
profit,  and  I  guess  we  can  sell  the  machine  for  $560, 
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In  a  small  concern  where  the  cost  price  is  pretty  well 
known,  and  in  a  larger  concern  where  the  selling  price  is  far 
above  any  possible  cost,  ignorance  of  exact  costs  may  involve 
no  disastrous  results.  The  condition  is,  however,  on  a  parity 
with  a  carpenter  without  a  square  or  the  machinist  without 
^  gauge.  Results  may  be  produced  in  spite  of  the  untoward 
conditions,  but  they  are  not  the  best  results  and  sometimes 
they  lead  to  disaster. 

Nor,  speaking  generally,  is  the  cost  system  adequate 
which  must  wait  for  its  results  until  an  inventory  is  taken  at 
the  end  of  the  fiscal  period.  In  many  enterprises  today,  the 
profits  and  losses  are  not  known  until  the  end  of  the  fiscal 
period  when  an  inventory  is  taken  and  the  books  are  closed. 
Even  then  the  accuracy  of  the  result  is  entirely  dependent  upon 
the  accuracy  of  the  inventory,  and  this  under  ordinary  book- 
keeping conditions  is  always  a  matter  of  uncertainty  as  there 
is  no  means  by  which  it  may  be  proved. 

Not  only  are  inventory  results  incapable  of  verification 
under  the  ordinary  system,  and  therefore  dangerously  liable 
to  inaccuracy,  but — deferred  to  the  end  of  the  fiscal  year — they 
frequently  come  too  late  to  be  effective.  Sales  must  be  made 
when  the  goods  and  the  times  are  ready,  but  the  cost  of  these 
goods  is  not  yet  known.  One  line  of  product  may  have  run 
far  and  away  above  estimated  costs.  Another  may  have 
fallen  considerably  below.  Possibly  these  variations  may  bal- 
ance each  other.  Frequently,  however,  when  figures  are 
quoted  blindly,  serious  losses  occur  against  which  there  is  no 
oflfset,  and  even  where  there  is  an  offset  it  were  a  great  deal 
better  to  devote  the  offsetting  profit  to  dividends  rather  than 
to  the  balancing  of  an  unnecessary  loss. 

The  modern  manufacturer  must  have  a  cost  system  which 
is  primarily  accurate.  Beyond  this,  costs  must  be  determined 
at  such  nearly  recurrent  periods — usually  at  the  end  of  each 
month — that  a  close  and  effectual  watch  may  be  kept  on  cost 
fluctuatioDp.  Daily  reports  must  keep  the  manufacturer  in 
touch  with  current  conditions. 
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The  utility  of  such  a  system  requires  but  little  com- 
ment. It  places  a  graphic  chart  of  the  production  department 
and  its  operations  before  the  manufacturer's  eyes.  It  gives 
him  an  exact  knowledge — ^both  synthetic  and  analytic — of 
his  manufacturing  costs,  enables  him  to  foresee  and  avoid 
possible  losses,  and  puts  him  in  a  position  to  conduct  the  busi- 
ness with  an  intelligence  and  assurance  that  would  otherwise 
be  absolutely  impossible. 

§  10.    Installing  a  Cost  System. 

For  a  successful  installation  of  a  cost  system  the  first 
requisite  is  an  accountant  experienced  in  cost  accounting  and 
in  the  installation  of  cost  accounting  systems.  This  is  essen- 
tial if  the  installation  is  a  large  one,  for  a  cost  system  should 
be  like  a  well-built  machine — constructed  for  a  definite  pur- 
pose, producing  anticipated  and  clearly  defined  results,  and 
working  surely  and  smoothly.  All  this  it  can  be,  and  can  do 
if  the  system  is  well  devised  in  the  first  instance,  and  then 
placed  in  charge  of  the  right  kind  of  men — men  who  will  give 
their  earnest  energies  to  the  cause  and  not  "back  and  fill"  in 
the  harness. 

When  the  system  is  once  fairly  established  in  a  business 
of  such  size  as  to  employ  a  force  of  clerks  in  the  cost  de- 
partment, one  man  should  be  placed  in  supreme  control.  Us- 
ually this  will  be  one  of  the  regular  accountants  of  the  es- 
tablishment, though  in  some  cases  special  accountants  are  em- 
ployed. The  man  in  charge,  whether  a  regular  or  special 
employee,  must  have  full  authority  to  adjust  small  differences 
in  his  own  realm  and  to  a  reasonable  extent  he  must  have 
authority  to  enforce  the  proper  observance  of  cost  system  re- 
quirements in  the  producing  departments.  This  authority 
must,  of  course,  always  be  exerted  through  proper  channels — 
i.  e.,  through  the  foremen  and  never  with  any  attempt  to 
pass  over  them. 

The  man  in  charge  of  the  new  cost  system  must  be  one 
who  can  and  will  do  things,  as  far  as  possible,  along  the  lines 
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laid  down  for  him,  and  not  one  ever  ready  with  a  hundred 
and  one  excuses  and  reasons  why  certain  desirable  things  can- 
not be  accomplished.  The  system  if  properly  devised  can  be 
made  a  success  and  it  is  his  place  to  make  it  a  success.  If 
obstacles  arise  that  he  cannot  get  around,  he  must  get  over 
them,  or  get  on  the  other  side  some  way  or  other  and  get  there 
without  too  great  a  cost.  He  must  recognize  the  fact  that 
the  installation  of  a  new  system  of  any  kind  is  uphill  work, 
and  that  far  too  many  of  those  concerned  are  apt  to  place 
obstructions  in  the  way  rather  than  lend  a  helping  hand. 

It  is  hardly  necessary  to  say  that  the  man  placed  in  charge 
of  a  new  cost  system  should  be  possessed  of  much  tact,  and, 
if  a  regular  employee,  be  possessed  also  of  an  assured  status 
in  the  factory.  He  should  be  a  man  who  can  secure  the  co- 
operation of  his  subordinates  and  the  more  or  less  cheerful 
acquiescence  of  the  employees  generally  in  the  requirements 
of  the  system.    The  importance  of  this  cannot  be  overestimated. 

In  the  cost  department  the  moral  support  of  every  mem- 
ber of  the  force  should  be  given  as  a  matter  of  course,  and 
the  clerical  force  generally  should  be  instructed  to  either  speak 
well  of  the  innovation,  or,  save  as  necessary  to  their  regular 
duties,  not  speak  of  it  at  all. 

§  II.     Opposition  to  Cost  System. 

When  a  cost  system  is  installed,  as  already  intimated, 
various  difficulties  are  encountered.  Employees  almost  in- 
variably oppose  its  introduction,  as  the  new  system  may  mean 
a  curtailment  of  privileges,  closer  supervision,  and  more  ef- 
fective work  than  before, — all  matters  directly  advantageous 
to  the  plant  but  not  always  so  pleasant  for  the  men.  Also 
the  clerical  force  of  the  accounting  department  may  resent 
the  innovation,  and  not  give  the  new  system  the  hearty  support 
it  requires  and  should  receive. 

Beyond  this,  it  is  a  foregone  conclusion  that  some  points 
of  the  system  as  installed  will  require  revision  in  the  light  of 
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developments,  and  the  unexpected  results,  failures,  or  fric- 
tion in  the  operations  of  the  system  before  these  changes  are 
made,  frequently  arouse  the  distrust  of  the  management.  Also 
it  often  happens  that  unsuspected  weaknesses  of  factory  or- 
ganization and  operation  are  disclosed  by  a  scientific  cost 
system,  and  the  discovery  excites  hostility  on  one  hand  and 
incredulity  on  the  other.  Or  the  system  will  indicate  an  en- 
tirely different  state  of  affairs  from  that  which  the  manage- 
ment had  supposed  to  exist — something  quite  unbelievable  to 
those  in  authority.  Or  again,  conditions  which,  though  known 
to  exist  in  a  general  way,  have  been  ignored,  are  emphasized 
and  so  sharply  indicated  that  their  existence  cannot  be  longer 
overlooked. 

All  this  results  in  more  or  less  trouble  for  the  new  cost 
system.  Under  the  most  favorable  conditions,  opposition — 
more  or  less  open — is  to  be  anticipated.  Frequently  the  op- 
position is  real  and  serious,  and  if  the  manager  upon  whom 
devolves  the  responsibility  for  the  introduction  and  successful 
operation  of  the  system,  is  lacking  in  tact  or  easily  discour- 
aged, he  would  better  delegate  the  work  to  some  persuasive, 
strong-willed,  and  enthusiastic  subordinate,  and  then  himself 
keep  hands  off  and  look  only  for  results,  and  not  expect  these 
too  soon. 

It  is  not  to  be  expected  that  the  manufacturer  will  post- 
pone or  decide  against  the  introduction  of  a  cost  system  in 
order  to  avoid  the  inevitable  opposition  or  spare  the  sensi- 
bilities of  his  men,  but  it  is  obviously  wise  to  avert  opposition 
as  far  as  possible  and  to  avoid  antagonizing  the  men.  The 
new  system  should,  therefore,  be  diplomatically  launched  and 
carefully  guided. 

The  question  of  unionism  is  sometimes  involved  in  the 
introduction  of  a  new  cost  system.  The  general  opposition 
of  the  unions  is  not,  however,  antagonistic  to  modern  methods. 
As  stated  by  Mr.  Brandeis,*  "Unionism  does  not  prevent  the 
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introduction  of  scientific  management.  *  *  *  It  will  always 
require  tact  and  patience  to  introduce  radically  new  methods, 
whether  the  persons  to  be  affected  are  organized  or  unor- 
ganized workers,  or  are  those  'higher  up/  Tact  and  patience 
are  essential  to  the  introduction  of  scientific  management  in 
any  business,  but  the  experience  of  those  who  have  been  en- 
gaged in  the  introduction  of  scientific  management  in  various 
businesses,  in  some  of  which  closed,  in  others  of  which  the 
open  shop  prevailed,  clearly  establishes  that  unions  have  not 
presented  any  obstacle  to  the  introduction  of  scientific  man- 
agement as  soon  as  the  nature  and  purpose  of  the  changes 
proposed  were  understood  and  the  good  faith  of  the  manage- 
ment was  apparent." 

§  12.     Operation  of  the  New  Cost  System. 

"The  machines  that  are  first  invented  to  perform  any  par- 
ticular movement  are  always  the  most  complex,  and  succeed- 
ing artists  generally  discover  that  with  fewer  wheels,  with 
fewer  principles  of  motion  than  had  originally  been  employed, 
the  same  effects  may  be  more  easily  produced."* 

So  it  is  with  the  new  cost  system.  Too  much  cannot 
be  expected  at  first.  The  system  must  have  time  to  "find 
itself."  Complexities  must  be  smoothed  out  and  friction 
eliminated.  If  at  the  end  of  six  months  results  are  showing 
fairly  well,  the  system  should  be  considered  successful.  In 
large  plants  even  so  long  as  a  year  may  elapse  before  the 
best  results  are  attained. 

Finally,  the  cost  system  must  not  be  expected  to  do  too 
much  in  itself.  It  will  disclose  facts  and  costs  upon  which 
action  can  be  based,  but  when  it  has  done  this  it  has  done  its 
part.  It  has  "thrown"  the  proper  signals.  If  the  engineer — 
who  in  this  case  is  the  manager  of  the  works — disregards  the 
signals,  he  alone  is  responsible.    The  system  can  do  no  more. 


*  Adam  Smith. 


CHAPTER  II. 

THE  HUMAN  ELEMENT  AS  AFFECTING  COSTS. 
§  13.    Importance  of  the  Human  Element. 

Business  success  depends  upon  the  proper  co-ordination 
of  many  factors.  The  human  factor  is  the  most  important  of 
these.  It  is  also  the  most  difficult  to  harmonize  and  adjust. 
From  top  to  bottom  of  the  industrial  mechanism  the  frailties 
and  peculiarities,  the  instincts  and  prejudices  of  the  human 
element  are  continually  encountered,  developing  friction  and 
causing  unexpected  and  troublesome  complexities.  A  dis- 
cussion of  cost  accounting  would  hardly  be  complete  without 
a  consideration  of  the  effect  upon  it  of  the  many  and  varying 
phases  of  human  idiosyncrasy  which  it  must  encounter. 

§  14.    The  Management 

The  consent  of  the  management  is,  of  course,  a  first  step 
towards  the  installation  of  a  cost  system.  Where  it  is  really 
needed  the  advantages  of  a  good  cost  system  are  so  direct 
and  so  obvious  that  objections  to  it  on  the  part  of  the  manage- 
ment would  hardly  be  expected.  As  a  matter  of  fact,  hesi- 
tancy, procrastination,  and  objection  commonly  cliaracterize 
the  managerial  heads  when  the  subject  of  a  cost  system  is 
broached.  "To  these  the  very  word  'organization'  implies 
something  mysterious — something  big  and  certainly  something 
expensive.  The  idea  of  'organization'  is  not  compatible  with 
the  idea  of  economical  management.  To  these  the  idea  of 
'system'  is  indissolubly  linked  with  'red  tape.'  'System'  to 
them  means  additions  to  their  clerical  force,  and  additions  to 
their  clerical  force  mean  additional  dollars  spent  upon  'non- 
producers.' 
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"They  will  refuse  to  admit  the  advisability  of  systems 
sufficient  to  care  for  their  heavy  factory  interests,  and  yet 
they  have  sufficient  intelligence  to  keep  up  their  general  ac- 
counting system."* 

The  objections  urged  against  the  introduction  of  a  cost 
system  are  many.  To  the  professional  accountant  or  to  the 
advocate  of  the  cost  system,  the  manufacturer  will  declare 
in  good  faith  that  he  is  in  close  touch  with  every  detail  of 
his  business  and  particularly  with  the  cost  of  his  product,  and 
that  the  installation  of  a  cost  system  would  be  a  work  of 
supererogation. 

Another  manufacturer  wilPsay  that  he  contracts  for  his 
raw  materials  on  an  annual  basis  and  that  for  this  reason 
prices  of  material  do  not  fluctuate  with  him;  that  he  employs 
his  shop  hands  on  a  piece-work  basis  entirely  and  therefore 
knows  his  labor  costs  to  the  fraction  of  a  cent,  and  that  his 
overhead  expense  is  quite  readily  distributed  over  his  product 
at  a  given  percentage  of  labor  cost. 

Yet  another  manufacturer  will  say  his  records  are  kept 
so  that  his  costs  for  material,  labor,  and  expenses  in  each 
department  are  clearly  shown  and  that  accurate  estimates  can 
therefore  be  made  of  the  cost  of  any  individual  article  or  pro- 
duct when  these  ore  needed. 

Yet  again,  a  manufacturer  taking  a  less  vulnerable  posi- 
tion, declares  that  he  has  a  specialty  or  enjoys  such  exception- 
ally favorable  conditions  that  competition  is  practically  elim- 
inated ;  that  he  knows  he  is  making  money  and  is  satisfied  with 
the  results  as  they  are,  and  that  the  estimation  of  costs  to 
the  fraction  of  a  cent  is  of  no  interest  to  him. 

And  so  the  argument  runs.  Human  nature  prompts  the 
manager  to  combat  any  intimation  that  his  plans  or  arrange- 
ments are  not  of  the  best,  and  yet  in  the  inner  councils  of  his 
staff  puzzling  losses,  unexplained  shortcomings,  and  profits 
that  should  have  been  made  but  were  not,  are  constantly  com- 

*  Carpenter,  "Profit  Making  Management,"  p.  11. 
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ing  up  for  perplexed  discussion, — conditions  which  should  be 
an  all-sufficient  reason  for  better  accounting  or  for  a  more 
intelligent  application  of  that  already  in  use. 

Progressive  management  is  a  sine  qua  non  of  continued 
success  in  modern  manufacturing.  Conditions  in  the  indus- 
trial world  are  constantly,  and,  at  times,  rapidly  changing 
and,  unless  factory  conditions  keep  pace  with  the  changing 
requirements,  the  relegation  of  the  non-progressive  factory 
to  the  industrial  scrap  heap  is  but  a  matter  of  time. 

Even  where  managerial  inertness  does  not  take  the  form 
of  opposition  to  the  introduction  of  a  cost  system,  it  may  yet 
be  fatal  because  of  its  reluctant  adoption  of  modem  methods. 
An  illustration  of  this  is  found  in  the  history  of  a  certain 
implement  concern,  now  defunct  because  of  the  "antagonism 
of  the  trust''  as  its  management  explained,  which  grew  from 
a  very  modest  beginning  to  one  of  the  foremost  concerns  of 
its  kind.  In  spite  of  defective  physical  conditions  the  con- 
cern made  profits  in  large  and  increasing  volume  until  the 
utmost  capacity  of  the  inadequate,  crowded  and  ludicrously 
scattered  quarters  had  been  reached.  The  management  ap- 
parently rose  to  the  emergency.  An  option  on  a  desirable 
location  in  the  outskirts  of  the  city  was  secured,  a  new  factory 
building  was  projected,  and  the  installation  of  a  first-class 
modern  cost  accounting  system  was  agreed  upon. 

This  was  promising,  but  at  this  juncture  the  head  of  the 
concern — a  penny-wise  manufacturer  of  the  old  school — for- 
bade the  purchase  of  the  new  location  until  a  purchaser,  or  at 
least  a  tenant,  had  been  secured  for  the  building  they  were  in. 
This  was  not  easy,  and  while  waiting  to  "catch"  their  tenant, 
the  option  on  the  new  site  expired  and  could  not  be  renewed. 
Meanwhile  in  anticipation  of  the  new  facilities  orders  in  ex- 
cess of  the  capacity  of  the  concern  had  been  booked,  and  the 
failure  to  fill  these  within  reasonable  time  caused  much  dis- 
content among  its  customers.    At  the  same  time  serious  com- 
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petition  arose  and  the  concern,  heavily  handicapped  by  its 
unfortunate  environment,  could  not  hold  its  own. 

Business  began  to  fall  off  and  all  thoughts  of  the  new 
building  were  given  up.  An  attempt  was,  however,  made  to 
establish  a  scientific  cost  system  in  the  old  plant.  Even  this 
was  not  successful  owing  to  the  extremely  unfavorable  physi- 
cal conditions.  The  operations  of  the  partly  fledged  system 
did,  however,  show  some  very  surprising  facts,  as  for  instance, 
that  the  indirect  labor  costs  due  largely  to  trucking  and  re- 
peated handling  of  parts,  was  almost  double  the  cost  of  direct 
productive  labor.  It  also  showed  the  prevalence  of  lax  meth- 
ods as  well  as  bad  physical  conditions  all  through  the  plant. 
It,  indeed,  interpreted  the  handwriting  on  the  wall  and  in- 
dicated as  nothing  else  could  have  done  the  speedy  downfall 
of  the  plant — a  downfall  that  did  not  as  a  matter  of  fact  re- 
quire any  assistance  from  "the  trust." 

A  cost  system  once  installed  naturally  does  not  encounter 
the  active  opposition  of  the  management,  but  it  is  frequently 
injured  almost  as  seriously  by  captious  criticism  or  an  almost 
hostile  indifference.  This  is  an  absolutely  indefensible  po- 
sition. The  installation  of  a  cost  system  should  not  be  author- 
ized until  the  management  is  either  convinced  of  its  merits 
or  willing  to  give  it  a  fair  trial.  Once  decided  upon,  there 
should  be  no  hindrance  and  no  wavering  or  turning  from  the 
task.  The  installation  of  a  new  system  in  a  large  industrial 
plant  involving  even  slight  changes  in  the  habits  and  practices 
of  hundreds  of  men,  is,  as  already  suggested,  bound  to  en- 
counter more  or  less  serious  opposition — an  opposition  that 
cannot  as  a  rule  be  overcome  successfully  save  with  the  en- 
couragement, support,  and  active  assistance  of  those  in  con- 
trol. As  a  matter  of  good  practice  and  good  business,  the 
new  system  should  have  the  warmest  and  heartiest  support  of 
every  official.  Particularly  should  this  support  be  warmly 
active  in  the  beginning  and  until  the  successful  operation  of 
the  new  system  has  become  a  mere  matter  of  routine. 
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§  15.    The  Superintendent. 

In  the  thoroughly  modern  shop  the  superintendent  is 
conversant  with  every  process  and  with  every  part  of  every 
operation.  This  involves  a  knowledge  of  the  cost  of  each 
process  or  of  each  operation  and  also  the  cost  of  each  element 
or  section  and  in  turn  the  cost  of  the  completed  whole.  It  is 
the  duty  of  the  superintendent  to  keep  a  general  supervision 
over  the  factory  in  its  entirety,  increasing  efficiency  and  de- 
creasing costs  wherever  possible. 

With  such  duties  the  full  co-operation  of  the  superin- 
tendent and  of  his  immediate  subordinates  is  essential  to  the 
efficiency  of  any  cost-finding  system.  If  the  superintendent  is 
opposed  the  system  is  likely  to  prove  a  failure.  If  he  is  luke- 
warm, the  difficulties  of  successful  installation  and  operation 
are  great.  If,  on  the  other  hand,  he  is  enthusiastic  and  deter- 
mined to  produce  the  best  possible  results,  the  success  of  a 
well-adapted  system  of  cost  finding  is  practically  assured. 

The  superintendent's  support  should  not  be  hard  to  enlist. 
If  he  is  capable  he  will  readily  appreciate  the  value  of  an 
efficient  system  of  cost  accounting.  If  in  any  case  the  super- 
intendent is  found  to  be  opposed  to  the  introduction  of  a  cost 
system  and  his  opposition  cannot  be  overcome,  either  the 
installation  had  better  be  deferred  to  a  more  favorable  season, 
or  had  better  be  preceded  by  the  employment  of  a  new  and 
more  progressive  superintendent. 

§  16.    The  Foreman  and  His  Men. 

It  is  a  foregone  conclusion  that  both  foremen  and  work- 
men will,  to  some  extent,  resist  all  attempts  to  secure  accurate 
(lata  concerning  labor  operations.  A  good  cost  system  prop- 
erly operated  will  tend  to  prevent  shirking,  reduce  dead  time, 
and  increase  efficiency,  but  in  doing  this  it  will  demand  greater 
effort  and  more  steady  application  on  the  part  of  the  men. 
It  also  necessitates  a  closer  supervision  of  both  men  and  ma- 
chines and  a  general  "tightening  up"  of  the  industrial  mech- 
anism all  round. 
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Because  of  this,  and  from  a  general  apprehension  that 
the  new  order  of  things  may  in  some  way  work  to  their  dis- 
advantage, the  men  will  almost  inevitably  oppose  the  installa- 
tion of  an  efficient  cost  system.  In  this  the  foreman  is  apt  to 
side  with  the  men.  He  may  really  wish  to  advance  the  in- 
terests of  the  management,  but  his  heart  is  with  the  men  and 
especially  so  where  he  has  served  his  time  in  subordinate  ca- 
pacities in  the  particular  department  over  which  he  now  holds 
sway. 

The  foreman's  attitude  to  the  cost  system  is  of  very  great 
importance  as  it  is  practically  impossible  to  install  a  successful 
cost  system  in  the  face  of  his  active  opposition.  Tact,  good 
feeling,  and  the  utmost  openness  will  usually  prevent  or  over- 
come opposition  from  this  source. 

If  the  whole  matter  is  presented  to  the  foreman  proper- 
ly— ^and  through  him  to  the  men — the  support  of  both  should 
be  secured.  If  it  cannot,  the  condition  is  one  which  must  be 
treated  individually.  In  several  cases  which  have  come  under 
the  author's  personal  observation,  the  dismissal  of  foremen, 
otherwise  seemingly  good,  who  opposed  the  installation  of  a 
cost  system  has  had  a  very  salutary  effect.  A  foreman  is  not 
really  good  if  he  persistently  works  at  cross  purposes  with 
the  management. 

§  17.    Attitude  of  Labor  to  Cost  Accounting. 

The  successful  installation  of  a  cost  system  depends 
largely  upon  the  proper  frame  of  mind  of  the  workmen.  On 
the  surface  it  might  appear  that  the  employees  in  a  factory 
have  nothing  to  do  but  follow  instructions.  This  is  true,  but 
they  will,  if  the  spirit  of  insubordination  is  abroad,  follow 
instructions  with  such  density  of  apprehension  as  to  make 
the  general  plan  of  costing — no  matter  how  well  it  may  have 
been  devised — ^burdensome,  ineffective,  and  costly.  On  the 
other  hand,  if  the  workmen  can  be  shown  that  the  new  cost 
system  is  not  inimical  to  them — if  they  can  be  induced  to  g^ve 
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it  their  cheerful  support,  to  make  their  reports  promptly  and 
correctly,  and  to  accept  suggestions  for  economy  of  time  and 
material  without  ill-feeling — it  makes  strongly  for  the  sqccess 
of  the  plan  and  goes  far  to  increase  its  ultimate  effectiveness 
and  value. 

The  cost  system  if  properly  used  gives  a  close  and  intel- 
ligent comparison  of  individual  effort,  and  leads  to  the  proper 
classification  of  employees.  This  is  obviously  to  the  advan- 
tage of  the  employees  and  should  be  appreciated  by  them. 
These  comparative  records,  however,  act  in  themselves  to 
stimulate  the  men  and  eliminate  much  unnecessary  wastage  of 
time,  and  this  more  immediately  apparent  feature  does  not 
appeal  to  the  average  employee.  On  the  contrary,  it  is  a 
strong  argument  in  the  minds  of  many  workmen  against  all 
cost  systems. 

This  opposition  should,  however,  be  easily  removed  if 
the  men  have  confidence  in  the  management.  Greater  pro- 
ductive efficiency  of  labor  should  be  advantageous  to  both 
employer  and  employee,  for  "increase  in  efficiency  makes  the 
payment  of  high  wages  possible,  and  it  may  be  added  that 
without  efficient  labor,  high  wages  cannot  be  paid  indefinitely, 
for  ez'ery  wasteful  operation,  every  mistake,  every  useless  move 
has  to  be  paid  for  by  somebody,  and  in  the  long  run  the  zvork- 
man  has  to  bear  his  share.  *  *  *  The  best  mechanical  equip- 
ment of  a  plant  that  money  can  buy  avails  but  little  if  labor  is 
not  properly  utilized.  On  the  other  hand,  the  efficient  utili- 
zation of  labor  will  often  overcome  the  handicap  of  a  very 
poor  equipment."* 

§18.     Efficiency  Requirements. 

A  high  degree  of  labor  efficiency  cannot  be  secured  un- 
less there  is  fair  dealing  and  proper  feeling  between  manage- 
ment and  men.  Their  rights  must  be  respected,  their  status 
must  be  reasonably  sure,  and  their  personality  must  receive 


♦  Gantt,  "Work,  Wages  and  Profits,"  pp.  41,  42. 
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proper  consideration.  Each  man  has  his  own  peculiarities, 
and  any  system  of  management  or  discipline  too  inflexible  to 
allow  some  latitude  for  variations  from  the  normal,  does  not 
measure  up  to  modern  requirements  and  will  not  secure  the 
best  results. 

The  conditions  under  which  labor  is  performed  must  also 
receive  careful  attention.  If  the  arrangement  of  the  shop  is 
convenient,  if  tools  are  at  hand  when  needed,  if  work  in  process 
is  routed  so  as  to  avoid  all  unnecessary  handling  and  hauling, 
if  the  conditions  of  physical  comfort  are  properly  cared  for, — 
all  these  militate  directly  and  materially  to  increase  efficiency 
and  decrease  costs. 

The  manufacturer,  if  he  would  be  really  successful,  must 
recognize  the  fact  "that  every  machine  he  has  in  his  factory, 
every  part  of  his  product,  every  sale  he  makes,  every  dollar 
of  his  investment  depends  for  its  efficiency  on  a  man.  Merely 
contented  men  give  a  better  result  than  mere  men.  Enthu- 
siastic men  give  a  better  result  than  contented  men.  Men  with 
pride  in  their  work,  with  enthusiasm  in  their  blood  and  loy- 
alty in  their  hearts  can  whip  the  world.  *  *  *  When  you 
get  down  to  the  men,  show  them  that  you  trust  them,  tell 
them  what  you  expect  them  to  do  and  that  the  system  of  costs 
is  simply  to  protect  them  and  you  and  your  stockholders."* 

§  19.    Workmen's  Tricks. 

Labor  costs  will  vary  widely  on  occasion  from  legitimate 
causes.  Thus  it  sometimes  happens  that  one  man  can  pre- 
pare a  tool  or  machine  in  less  than  half  the  time  that  another 
man  takes  for  the  same  work,  and  this  difference  in  time  of 
preparation  accounts  for  a  wide  difference  in  the  time  per  unit 
required  for  the  operation  as  a  whole. 

Beyond  these  legitimate  variations  there  are  many  varia- 
tions due  to  the  frailties  or  peculiarities  of  employees.  Every 
manufacturer  knows  the  shortcomings  of  certain  classes  in 

•  E  St.  Elmo  Lewis. 
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the  great  army  of  labor  and  the  disastrous  effects  of  these 
shortcomings  on  costs.  The  rapid  but  not  careful  man  who 
makes  mistakes  which  may  or  may  not  be  discovered ;  the  poor 
workman  who  wastes  both  time  and  material;  the  man  who 
holds  back  his  output;  the  clock-watcher  who  refrains  from 
taking  up  the  next  job  for  fear  that  at  some  time  in  the  near 
future  the  whistle  may  blow ;  the  "putterer**  who  fusses  with 
his  machine  much  longer  than  is  necessary, — ^all  these  are 
familiar  figures  in  the  workshop  and  are  fruitful  causes  of 
varying  labor  costs. 

It  is  a  fact  that  workmen,  speaking  broadly,  are  honest. 
It  is  also  a  fact  that  manv  cost  variations  are  due  to  acts  on 
the  part  of  the  men  which  are  distinctly  dishonest.  In  some 
shops,  for  instance,  the  "setting  up"  process  is  done  on  a  time 
basis  and  the  work  thereafter  on  a  piece-work  basis.  Under 
such  circumstances  a  tendency  is  sometimes  found  to  extend 
the  time  record  as  long  as  possible  so  that  piece-work  may 
begin  while  the  time  is  still  going  on — a  petty  trick  which 
can  only  be  prevented  by  a  close  supervision. 

The  same  deferred  time-recording  trick  is  sometimes  at- 
tempted where  the  premium  system  is  in  vogfue.  Thus  when 
a  workman  has  finished  a  time  job  in  less  than  the  usual  time 
allowance,  but  has  not  gained  enough  time  to  earn  a  pre- 
mium, he  will  start  a  new  job  and  avoid  ringing  or  record- 
ing "off"  on  the  finished  job  until  the  usual  time  allowance 
has  been  fully  consumed. 

In  the  case  'of  premium  work  the  surest  preventive  of 
such  deceptions  is  a  penalty  to  be  levied  against  the  offender's 
premium.  When  not  on  premium  work,  and  when  it  may 
be  done  without  too  much  loss  of  time,  impositions  of  this 
nature  may  be  prevented  by  having  all  job  tickets  retained  by 
the  foreman  or  his  clerk  until  the  preceding  job  has  been 
completed;  or  each  workman  may  have  two  or  three  jobs 
and  no  information  be  given  as  to  the  job  which  is  to  be 
taken  up  next  until  the  job  in  hand  has  been  completed. 
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Where  the  matter  is  controlled  by  withholding  tickets, 
a  good  arrangement  is  to  have  a  job  ticket  rack  equipped 
with  an  electrical  contrivance  whereby  each  workman's  ticket 
is  held,  face  inward,  on  a  separate  hook  or  ring,  each  hook 
or  ring  when  opened  to  remove  a  job  ticket  breaking  or  mak- 
ing a  circuit,  as  the  case  may  be,  and  thereby  electrically 
recording  the  hook  or  ring  number  and  the  time  the  ticket 
was  lifted. 

§  2a     Dead  Tune. 

While  corporations  are  usually  characterized  as  "soul- 
less," yet  oftentimes  employees  are  kept  on  the  pay  roll  when 
their  absence  would  be  more  helpful  to  the  payment  of  divi- 
dends. They  are  in  effect,  though  not  so  regarded,  pensioners 
and  their  position  may  be  anywhere  from  the  top  down. 
Wherever  they  are,  the  cost  of  their  maintenance  is  undoubt- 
edly there  also,  and  the  loss  is  disclosed  by  the  operations  of 
an  effective  cost  system. 

Good  feeling  and  good  business  may  prompt  the  reten- 
tion of  such  employees,  but,  as  from  the  cost  viewpoint  they 
are  directly  unprofitable  and  are  retained  largely  for  other 
reasons  than  their  output,  they  should  not  be  classed  or  com- 
pared with  effective  labor.  They  are  a  part  of  the  general 
cost  of  conducting  the  business,  but  are  not  entirely  a  part  of 
production  cost.  As  a  general  charge  on  the  business  the 
amount  paid  in  excess  of  their  labor  values  may  be  immaterial, 
but  charged  into  specific  costs  it  is  sometimes  distinctly  mis- 
leading. 

§  21.    Wages. 

The  question  of  wages  is  always  a  live  one — and  one 
with  a  very  direct  bearing  on  costs.  Overpaid  labor  means 
heavy  costs.  Underpaid  labor  too  frequently  means  poor 
workmanship,  strikes,  and  ultimate  loss.  With  the  growth  of 
intelligence  among  the  laboring  population  and  the  ability 
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to  enforce  their  demands,  together  with  a  growing  recognition 
on  the  part  of  employers  that  a  fair  wage  must  be  paid  and 
perhaps  a  growing  willingness  to  pay  this  fair  wage,  the  ques- 
tion of  labor  compensation  is  one  for  fair  adjustment. 

The  consideration  of  a  just  wage  is  one  which,  as  stated 
by  the  late  Carroll  D.  Wright,*  "reaches  beyond  the  hack- 
neyed statements  of  the  old  school  that  the  interests  of  labor 
and  capital  are  one,  and  incorporates  them  with  another  that 
they  are  reciprocal." 

While  the  necessity  for  fair  wages  is  quite  generally  rec- 
ognized, the  matter  is  but  seldom  given  the  intelligent  con- 
sideration it  deserves.  What  constitutes  a  fair  wage?  Shall 
it  be  determined  by  a  naturally  quick  and  carefully  trained 
"pace-setter"  or  shall  it  be  fixed  on  the  basis  of  a  normal 
average  performance?  There  is  a  growing  recognition  of 
the  fact  that  any  efforts  in  excess  of  average  performance  must 
be  paid  in  excess  of  average  wages. 

"Men,  as  a  whole  (not  mechanics  only),  prefer  to  sell 
their  time  rather  than  their  labor,  and  to  perform  in  that  time 
the  amount  of  labor  they  consider  proper  for  the  pay  received. 
In  other  words,  they  prefer  to  work  by  the  day  and  be  them- 
selves the  judges  of  the  amount  of  work  they  shall  do  in  that 
day,  thus  fixing  absolutely  the  price  of  labor  without  regard 
to  the  wishes  of  the  employer  who  pays  the  bill.  While  men 
prefer  as  a  rule  to  sell  their  time,  and  themselves  determine 
the  amount  of  work  they  will  do  in  that  time,  a  very  large 
number  of  them  are  willing  to  do  any  reasonable  amount  of 
work  the  employer  may  specify  in  that  time,  provided  only 
they  are  shown  how  it  can  be  done,  and  paid  substantial 
additional  amounts  of  money  for  doing  it.  The  additional 
amount  needed  to  make  men  do  as  much  work  as  they  can 
depends  upon  how  hard  or  disagreeable  the  work  is  and 
varies  from  20  to  100  per  cent,  of  their  day  rate. 

"If  the  work  is  light  and  the  workman  is  not  physically 


*  "Phases  of  the  T^bor  Question,"  pp.  40,  41. 
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tired  at  the  end  of  the  day  he  will  follow  instructions  and  do 
all  the  work  called  for  if  he  can  earn  from  20  to  30  per  cent, 
in  addition  to  his  usual  day's  wages.  If  the  work  is  severe 
and  he  is  physically  tired  at  the  end  of  the  day  he  requires 
from  40  to  60  per  cent  additional  to  make  him  do  his  work. 
If  in  addition  to  being  physically  tired  he  has  been  obliged  to 
work  under  disagreeable  conditions  or  in  intense  heat,  he 
may  require  70  per  cent,  or  even  100  per  cent,  additional. 
These  facts  are  derived  from  experience  and  give  us  a  key 
to  the  intelligent  purchase  of  labor."* 

§  22.    Piece- Work  and  Costs. 

Among  the  many  plans  for  a  more  satisfactory  adjust- 
ment or  settlement  of  the  wage  question,  is  that  of  piece- 
work. The  impression  prevails  among  those  in  charge  of 
manufacturing  operations  that  where  labor  is  on  a  piece-work 
basis  or  on  what  is  known  as  the  contract  system,  labor  costs 
are  thereby  fixed.  This  impression  is  at  least  approximately 
true  when  piece-work  is  done  outside  of  the  factory.  Inside 
the  factory  it  is  not  necessarily  true.  Frequently  it  is  quite 
the  reverse  of  true. 

When  two  piece-workers,  sitting  side  by  side,  are  getting 
the  same  labor  price  per  unit,  it  does  appear  at  first  sight  that 
the  cost  price  of  their  product  is  the  same  regardless  of  the 
comparative  speed  of  the  two  workers.  This  is,  however,  a 
mistake  The  material  used  and  the  labor  cost  is  or  should 
be  the  same  in  either  case,  but  the  burden  of  overhead  ex- 
pense— the  third  element  of  production  cost — is  not  the  same, 
varying  in  every  case  with  the  time  consumed.  Overhead 
expense  is  running  relentlessly,  and  if  one  piece-worker  halves 
the  time  of  his  slower  companion,  the  burden  of  expense  on 
his  product  is,  roughly,  but  half  that  which  must  be  carried 
by  the  product  of  his  companion.  Unless  this  fact  is  clearly 
recognized  and  taken  into  account,  accurate  records  and  the 
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lowest  practicable  production  costs  are  impossible.  To  attain 
these  lowest  production  costs,  the  maximum  capacity  of  the 
factory  must  be  utilized,  and  this  maximum  capacity  cannot 
be  reached  until  every  employee  of  the  factory  is  making  the 
very  best  possible  use  of  the  facilities  at  hand ;  i.  e.,  is  working 
at  the  highest  economic  productive  rate. 

The  direct  relation  between  overhead  expense  and  pro- 
duction time  is  a  strong  argument  for  piece-work,  as  nothing 
reduces  production  time  so  materially  as  a  fair  and  fairly 
applied  system  of  payment  on  the  basis  of  production.  The 
system,  whatever  it  may  be,  must,  however,  be  justly  operated. 
Too  often  when  the  piece-worker  reaches  a  high  output  and 
a  resulting  high  wage,  piece-prices  are  cut  to  curtail  his  ap- 
parently excessive  earnings.  The  result  is  disheartening  to 
the  employees  and  is  apt  to  be  disastrous  to  the  employer. 
Rapid  operators  are  afraid  to  work  up  to  their  capacity,  slower 
workers  cannot  make  a  fair  wage,  production  is  spasmodic, 
the  general  results  are  unsatisfactory,  and  the  whole  system 
comes  in  for  immerited  odium  and  distrust. 

The  practice  of  cutting  wages  to  prevent  large  earnings 
under  the  piece-work  system  is  vicious  from  every  stand- 
point. Speaking  generally,  no  matter  what  the  rapidity  of 
the  individual  workman  nor  the  amount  of  compensation  he 
receives,  the  cost  of  his  product  is  not  increased  from  the 
wage  standpoint,  but,  on  the  other  hand,  from  the  standpoint 
of  overhead  expense  is  materially  decreased.  Under  these 
circumstances,  if  the  manufacturer  cuts  the  rate  on  his  rapid 
workers  he  penalizes  them  for  decreasing  costs,  loses  their 
confidence,  and  demoralizes  his  whole  force. 

§  23.    Men  vs.  Machinery. 

A  question  of  importance  not  infrequently  arising  when 
costs  are  scrutinized  closely  is  the  relative  economy  of  men 
and  machinery.    Is  a  special  operation  performed  more  eco- 
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nomically  by  man  power  or  by  machine  power?    The  matter 
is  not  always  easy  of  determination. 

For  instance,  a  section  of  steel  for  a  huge  axle  requires 
what  blacksmiths  term  a  "boss,"  which,  properly  machined, 
becomes  the  collar  of  the  axle.  This  boss  may  be  put  on  by 
special  machinery,  but  is  frequently  put  on  by  "might  of  man." 
In  this  latter  case,  when  the  steel  is  ready  for  its  boss,  from 
twenty-five  to  thirty  men  are  called  away  from  their  regular 
productive  duties  in  various  parts  of  the  plant  to  man  an 
enormous  battering  ram,  and  by  repeated  heavy  blows  of  this 
ram  upon  the  end  of  the  steel  bar,  produce  the  boss. 

Such  an  operation  may  be  necessary  once  a  week  per- 
haps and,  if  so,  its  expense  is  considerable.  Its  greatest  cost 
is  not  found  in  the  wages  of  the  men  for  the  ten  minutes  or 
so  in  which  they  are  actively  engaged  at  the  battering  ram, 
but  in  the  loss  of  time  and  general  disturbance  involved  in 
calling  these  men  from  their  regular  vocations  for  the  special 
work. 

The  amount  of  this  loss  will  be  better  appreciated  when 
the  conditions  are  more  fully  understood.  In  the  case  in- 
stanced, when  the  piece  of  steel  is  put  into  the  forge  for 
heating,  a  messenger  is  sent  to  the  various  workmen  whose 
services  are  required  for  the  "boss,"  to  the  end  that  they  may 
plan  so  that  they  may  leave  without  serious  injury  to  their 
own  work  when  the  axle  is  ready.  As  soon  as  the  men  are 
notified  of  the  approaching  special  duty,  the  individual  effi- 
ciency of  each  drops  to  a  low  point.  Each  individual  is  look- 
ing forward  to  and  arranging  for  the  special  duty.  His  mind 
is  not  entirely  on  his  own  work,  nor  can  he  conduct  his  work 
to  the  best  advantage.  If  he  be  himself  a  smith  he  is  not  free 
to  put  more  irons  in  the  fire  as  he  cannot  properly  care  for 
them. 

As  soon  as  the  steel  has  attained  its  proper  heat,  the 
men  are  called  and  their  own  work  is  dropped  for  the  special 
duty  before  them.    This  is  perhaps  done  with  "neatness  and 
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dispatch/'  but  as  soon  as  the  men  are  through  there  is  usually 
more  or  less  friendly  hilarity  and  good  fellowship  among 
them,  there  is  no  haste  to  resume  their  individual  tasks,  and 
it  may  be  an  hour  or  more  before  the  routine  work  is  again 
fully  and  efficiently  under  headway. 

To  determine  the  actual  cost  of  such  interruptions,  the 
time  actually  spent  on  the  special  duty  must  be  taken  into  ac- 
count, and  the  cost  of  the  orders  in  work  at  the  time  of  the 
interruption  must  be  closely  scrutinized  and  compared  as  to 
labor  costs  with  the  same  costs  under  normal  conditions. 

The  proper  cost  system  can  usually  be  relied  upon  to 
reflect  such  variations  of  labor  cost  with  reasonable  accuracy, 
and  the  management  can  then  act  with  a  full  knowledge  of  the 
facts.  The  direct  and  indirect  costs  of  the  operation  when 
performed  by  **man  power"  are  known.  The  cost  of  proper 
machinery  and  the  cost  of  the  operation  when  performed  by 
this  machinery  may  be  readily  ascertained.  It  is  then,  as  a 
rule,  a  simple  matter  to  determine  which  is  the  more  eco- 
nomical. 

There  is,  however,  at  times  so  nice  an  adjustment  be- 
tween the  relative  merits  of  men  and  machinery  as  to  make 
such  a  determination  difficult.  Even  a  small  saving  per  unit 
on  a  large  output  is  well  worth  while,  but  the  saving  effected 
by  the  new  mechanism  may  be  so  infinitesimal  that  its  real 
value  is  very  difficult  to  determine  and  the  management  natur- 
ally do  not  wish  to  install  more  or  less  expensive  machinery 
unless  there  is  a  clearly  demonstrated  advantage  in  so  doing. 

To  demonstrate  a  point  of  this  kind  is  a  matter  of 
scientific  cost  finding  and  time.  No  machine  should  be  con- 
demned on  an  out-of-date  or  inadequate  system  of  cost  find- 
ing, nor  should  its  fate  be  decided  by  a  short  trial  unless  the 
short  trial  shows  beyond  question  that  the  machine  is  not 
worth  while. 

It  must  also  be  borne  in  mind  in  considering  the  utility 
of  any  new  machine  that  its  economy  may  depend  largely  on 
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the  frequency  of  its  use.  A  device  obviously  and  materially 
labor  saving,  if  used  but  a  few  times  a  year  would  not  in  most 
cases  be  a  profitable  installation. 

§  34.     Men  vs.  Machinery.    Differing  Views. 

The  different  points  of  view  when  the  relative  merits 
of  men  and  machinery  are  under  consideration,  are  well 
brought  out  in  the  following  account  of  an  American  man- 
ufacturer's investigations  into  this  subject  in  Vienna.  He 
was  amazed  at  the  wasteful  methods  and  the  high  labor  cost 
that  resulted  from  the  failure  of  the  Austrian  manufacturers 
to  use  modem  machinery. 

"  *I  was  informed  in  one  shop  that  a  boiler  of  about  150 
horse-power  cost  for  labor  alone  $750.  That  boiler  would 
have  been  built  in  an  up-to-date  shop  in  America  for  a  labor- 
cost  of  $150.  In  the  United  States  three  workmen  with  mod- 
ern tools  would  accomplish  as  much  in  one  day  as  would 
be  done  by  four  workmen  in  a  Vienna  shop  working  one  week. 
The  cost  of  the  labor  in  the  United  States  would  be  about 
$5,  the  men  receiving  for  this  class  of  rough  work  a  little 
more  than  $1.50  a  day.  Of  the  four  men  in  the  Vienna  shop, 
two  would  receive  eighty  cents  a  day,  one  sixty  cents  a  day, 
and  one  forty  cents,  but  even  at  those  low  wages  the  total 
labor  cost  there  would  be  $15.60  against  about  $5  with  us. 
I  found  an  almost  absence  of  labor-saving  machinery  in  some 
of  the  largest  shops  in  Vienna — ^plates  were  being  handled 
by  hand ;  there  were  no  riveting  machines,  no  travelling  cranes, 
or  modem  hoists.' 

"I  asked  a  large  manufacturer  in  Vienna  why  he  did  not 
introduce  modern  labor-saving  machinery.  He  had  been  in 
American  shops  and  was  fairly  well  posted  on  what  was  pos- 
sible in  the  way  of  reducing  the  amount  of  labor  entering 
into  his  product.    His  line  of  reasoning  was  interesting: 

"  'You  will  not  find  the  latest  labor-saving  machinery 
here,'  he  said,  'because  labor  is  so  cheap  that  it  does  not  pay 
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to  have  the  best  machinery  as  it  does  with  you.  If  we  invest 
money  in  labor-saving  machinery,  the  interest  on  the  cost 
of  that  investment  goes  on  every  day  in  the  year  and  every 
succeeding  year,  whether  times  are  good  or  bad  and  orders 
many  or  few.  With  our  cheap  labor  it  is  different.  When 
we  have  a  rush  of  work  we  can  employ  more  men;  in  slack- 
seasons  we  can  discharge  them.  The  trouble  with  labor- 
saving  machinery  is  that  you  cannot  discharge  it  when  you 
have  no  work  for  it  to  do!'  "* 


*  Vanderlip,  "Business  and  Education/*  pp.  154,  155. 


CHAPTER  III. 

DETERMINATION  OF  PRODUCTION  COST. 

§25.     Constituent  Elements  of  Production  Cost 

Material,  labor,  and  expense  are  the  three  constituent 
elements  of  production  cost.  All  of  these  are  equally  im- 
portant, for  no  two  can  be  combined  without  the  aid  of  the 
third.  In  other  words,  there  can  be  no  commercial  produc- 
tion without  bringing  into  combination  the  three  elements, — 
material,  labor,  and  manufacturing  expense.  For  instance, 
if  a  simple  t3rpe  of  machine  is  to  be  constructed,  material, 
such  as  castings,  etc.,  is  a  first  requisite.  A  machinist,  repre- 
senting the  labor  element,  must  then  be  called  upon  to  pre- 
pare and  assemble  the  various  parts.  A  place  in  which,  and 
tools  with  which  to  do  this  are  further  essentials,  and  these 
two  latter  items  supply  the  third  element  of  production  cost — 
manufacturing  expense. 

Primarily  there  is  no  necessary  relation  between  these 
different  elements  of  cost.  A  very  large  amount  of  labor  may 
be  expended  upon  material  of  insignificant  value,  as  is  the 
case  in  the  manufacture  of  many  instruments  of  precision 
where  the  material  may  cost  but  a  few  cents  while  the  labor 
and  manufacturing  expense  involved  amount  to  many  dollars. 
On  the  other  hand,  the  material  may  be  very  costly  while 
the  labor  and  the  manufacturing  expense  involved  are  of 
small  comparative  cost,  as  in  the  manufacture  of  plain  gold 
rings. 

As  a  rule,  production  costs  are  decreased  as  the  volume 
of  production  increases.  The  cost  of  material  is  decreased 
because  the  material  is  purchased  in  large  quantities  and 
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therefore  on  better  terms.  The  labor  cost  is  usually  decreased 
because  the  larger  number  of  laborers  permits  of  specialization 
by  classes  and  groups,  makes  effective  "team-work"  possible, 
and  precludes  the  necessity  of  "filling  in"  the  time  of  high- 
priced  men  on  work  which  could  be  done  equally  well  by  men 
of  lesser  wage-earning  power. 

When  we  come  to  manufacturing  expenses  we  frequently 
find  that  many  of  them  are  not  increased  at  all  by  an  increase 
of  production, — due  to  the  fact  that  the  limit  of  productive 
capacity  has  not  been  reached.  Thus,  if  but  one  man  is  em- 
ployed in  a  good-sized  shop,  the  fixed  charges  on  the  land, 
building,  and  equipment,  together  with  the  cost  of  heat,  light, 
power,  and  insurance,  will  amount  to  a  very  considerable 
burden  on  his  product.  If,  however,  ten  men  are  employed 
in  the  same  shop,  many  of  these  items  are  not  increased  at  all 
and  possibly  would  not  be  materially  greater  if  the  working 
force  were  increased  to  one  hundred  men.  Where  this  is  so, 
the  burden  of  expense  on  each  unit  of  the  increased  product 
is  but  a  small  fraction  of  what  it  was  before. 

§  26.    The  Cost  Period. 

In  former  years  the  determination  of  costs  usually  waited 
until  the  end  of  the  fiscal  year,  when  an  inventory  was  taken 
and  the  costs  roughly  determined.  Modern  requirements 
demand  closer,  more  accurate  information.  If  production 
costs  vary,  the  management  must  know,  and  know  quickly 
what  the  variation  is,  the  cause,  and,  if  an  increase,  whether 
it  may  be  rectified  or  whether  it  necessitates  a  corresponding 
increase  of  selling  price. 

For  this  reason,  in  the  great  majority  of  producing  es- 
tablishments, the  old  annual  period  is  displaced  by  a  shorter 
period — usually  a  monthly  or  four-weeks'  period.  The  four- 
weeks'  period,  making  thirteen  periods  in  the  year,  is  advis- 
able where  the  pay  roll  is  weekly  or  bi-weekly,  and  the  cal- 
endar month  period  is  advisable  where  the  pay  roll  is  monthly 
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or  semi-monthly.  The  plan  of  having  the  closing  period 
"articulate"  with  the  pay-roll  period  enables  the  cost  depart- 
ment to  get  at  the  facts  of  labor  costs  without  having  to  "dig" 
for  them. 

§  37.    The  Perpetual  Inventory. 

In  the  more  modem  manufacturing  establishments  a 
perpetual  or  "going"  inventory  takes  the  place  of  the  annual 
physical  inventory  of  former  days.  This  perpetual  inventory 
may  be  said  to  be  essential  to  an  accurate  and  effective  cost- 
accounting  system.  With  it,  the  goods  on  hand,  and  their 
values,  can  be  determined  from  the  books  at  any  time  with 
but  little  labor  and  delay.  This  permits  of  the  short  cost 
periods  which  would  not  be  possible  under  the  annual  physical 
inventory. 

The  "perpetual  inventory,"  "going  inventory,"  or  "stock 
record,"  as  it  is  variously  called,  is  a  continuing  record  of  ma- 
terials, goods  in  process,  and  manufactured  goods  on  hand. 
It  shows  both  numbers  or  quantity  and  value.  If  materials 
or  goods  are  used  or  sold,  they  are  deducted  from  the  quan- 
tities or  numbers  shown  to  be  on  hand  by  the  perpetual  in- 
ventory, so  that  this  inventory  shows  at  all  times  just  what 
materials  and  goods  are  on  hand  and  their  value. 

The  going  inventory  is  nothing  new.  "A  cash  book  is  a 
stock  record,  or  going  inventory  of  cash,  because  it  shows 
all  cash  received,  all  cash  disbursed,  and  the  cash  on  hand 
and  in  the  bank.  Likewise  a  customers'  ledger  is  a  perpetual 
inventory  of  debts  due  the  business  by  its  customers.  *  *  * 

"There  are  certain  lines  of  business  in  which  the  keep- 
ing of  a  stock  record  would  be  impractical  if  not  impossible; 
e.  g.,  retail  grocery  business,  retail  liquor  business,  retail  hard- 
ware business,  wholesale  novelty  business,  etc.  Where  this 
is  the  case,  an  accurate  statement  of  assets  and  liabilities  can 
not  be  compiled  from  the  books  except  after  a  physical  in- 
ventory is  made.     Consequently  the  management  must  wait 
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six  months  or  a  year  in  order  to  know  the  exact  condition 
of  the  business  and  the  results  from  its  operations. 

"As  opposed  to  this,  where  a  stock  record  is  feasible  and 
is  correctly  kept,  the  management  can  ascertain  at  the  close 
of  each  week  or  month,  as  they  may  elect,  the  condition  of  the 
assets  and  liabilities,  and  the  results  from  the  operations  of 
the  business.  In  practice  it  is  usually  not  advisable  to  compile 
a  balance  sheet  and  a  profit  and  loss  statement  more  often 
than  monthly."*    (See  also  §§  46-48.) 

§  28.     Advantages  of  the  Perpetual  Inventory. 

The  perpetual  or  going  inventory  is,  as  already  stated, 
an  essential  feature  of  accurate  cost  finding.  It  may  be  said 
further  that  it  is  a  prime  requisite  of  any  modern  system  of  ac- 
counting. It  affords,  in  itself,  a  good  illustration  of  con- 
trolling and  subsidiary  records.  In  the  Main  Ledger  or  the 
General  Exhibit  (Ch.  XXXIV)  it  is  represented  by  a  few 
controlling  accounts,  which  show  at  the  end  of  each  month 
the  aggregate  cost  of  stock  and  materials  on  hand.  In  the 
subsidiary  records  the  supporting  accounts  give  a  complete 
analytical  statement  of  the  property  values  represented  by 
the  controlling  accounts,  showing  under  each  heading  the 
quantity  or  number  on  hand,  and  the  cost  price  per  unit. 

The  advantage  of  such  a  record  is  great.  When  it  is 
kept  the  exact  status  of  all  asset  accounts  and  the  exact  con- 
dition of  all  material  on  hand  can  be  ascertained  without  leav- 
ing the  office.  This  permits  of  the  short  cost  period  so  es- 
sential to  accurate  cost  finding.  It  also  gives  a  knowledge 
and  close  touch  of  the  business  that  can  be  secured  in  no  other 
way.  In  short,  the  perpetual  inventory,  when  part  of  an  ef- 
fective modern  system  of  accounting,  enables  the  factory  to 
be  run  from  the  office — a  wonderful  advantage  under  any 
circumstances  and  particularly  so  when  a  business  is  under 
stress  of  competition. 


*  Bentlcy,  "Science  of  Accounts,"  pp.   1 15-1 17. 
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As  illustrating  the  great  practical  value  of  the  perpetual 
inventory — outside  of  its  costing  utility — a  recent  experience 
of  two  very  large  corporations  manufacturing  a  common  line  of 
product  may  be  cited.  Each  of  these  in  turn  was  asked  by  a 
large  consumer  of  their  common  product  to  state  the  earliest 
date  when  delivery  could  be  made  on  a  large  rush  order.  The 
first  concern,  lacking  a  modern  system  of  records,  at  once 
got  into  telephonic  communication  with  a  number  of  its  dif- 
ferent plants,  had  its  whole  corps  of  superintendents  on  edge 
looking  up  data  and  reporting  conditions,  and  gave  a  positive 
reply  in  some  two  days  from  the  time  the  enquiry  was  made. 
The  second  concern,  equipped  with  a  modern  accounting  sys- 
tem, consulted  the  records  on  file  in  its  office,  ascertained 
the  conditions  in  each  of  its  plants,  gave  a  decisive  reply 
within  half  an  hour  from  the  time  the  enquiry  was  made,  and 
secured  the  order  before  its  competitor  had  worked  out  a 
delivery  date.     (See  also  §§  46-48.) 

§  29.     Cost  Determination. 

All  production  cost  is  made  up  of  the  cost  of  the  three 
elements — material,  labor,  and  manufacturing  expense.  Each 
job  passing  through  the  factory,  or  each  lot  passing  through 
a  process,  is  given  a  distinguishing  number,  known  as  its 
"order  niunber."  To  this  order  number  is  charged  the  ma- 
terial directly  consumed.  All  labor  devoted  to  that  job  or 
lot  is  charged  to  its  order  number.  To  each  order  number  is 
charged  its  proper  proportion  of  manufacturing  expense. 

While  thus  simple  in  theory,  the  practical  determination 
of  costs  is  one  of  the  most  complex  and  difficult  of  the  tasks 
ordinarily  required  of  accounting.  Separating  the  routine  of 
cost  finding  into  its  parts,  it  is  easily  seen  where  the  complexity 
lies. 

Material  costs  are  usually  simple,  requiring  only  the 
charge  for  material  actually  consumed. 

Labor  costs,  while  still  comparatively  simple,  are  more 
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difficult  of  determination  than  material  costs,  owing  to  the 
fact  that  labor  does  not  go  into  a  specific  job  in  the  clean-cut 
way  in  which  material  usually  does.  Thus,  a  single  job  or 
lot  may  pass  through  many  different  processes  and  depart- 
ments and  through  many  different  hands.  It  may  be  worked 
on  steadily  until  completed,  or  be  worked  on  at  many  different 
times.  It  may  be  taken  up  alone  or  in  connection  with  other 
jobs,  or  to  fill  in  time  between  other  jobs.  All  this  makes  for 
complexity.  However,  under  any  of  these  circumstances  the 
matter  is  for  the  most  part  merely  one  of  accurate  time  keep- 
ing and  therefore  of  not  very  great  difficulty. 

Expense  is  the  "bugbear"  of  the  cost  finder.  It  is  the 
great  cause  of  the  difficulties,  the  inaccuracies,  and  most  of 
the  divergencies  in  both  the  theory  and  practice  of  cost  find- 
ing. Expense  is  a  material  part  of  manufacturing  costs — 
sometimes  by  far  the  greatest  part — but  it  is  to  a  greater  or 
less  extent,  an  elusive,  intangible  part,  showing  in  results  but 
not  fully  seen,  always  present  but  difficult  to  trace,  multi- 
farious in  its  origin  but  united  in  one  burden  on  production 
costs,  and  ever  and  always  exhibiting  an  almost  unconquerable 
tendency  to  swell  these  costs  unduly. 

In  practice,  expense  is  the  uncertain  element  of  cost  ac- 
counting. At  the  best  the  expense  charge  is  but  an  approxi- 
mation. Its  determination  and  proper  diffusion  is  the  most 
difficult  feature  of  the  cost  accountant's  work. 

The  application  of  material  costs  is  treated  in  Ch.  VII 
of  the  present  volume,  the  application  of  labor  costs  in  Ch.  X, 
and  the  application  of  expense  in  Ch.  XVIII. 


CHAPTER  IV. 

ROUTINE  OF  PRODUCTION. 

I  30.     The  Production  Order. 

In  its  usual  form  the  production  order  is  a  formal  written 
direction  or  authorization  for  product  to  be  put  in  process, 
or,  applied  to  non-productive  work,  it  is  the  direct  or  standing 
order  for  such  work  to  be  done.  As  a  broad  rule,  no  factory 
work,  whether  productive  or  otherwise,  should  be  begun  un- 
less covered  by  a  specific  order.  In  the  case  of  frequently 
recurring  duties  of  a  non-productive  nature,  such  as  cleaning 
out  tanks,  oiling  machinery,  small  repairs,  etc.,  standing  or- 
ders are  usually  issued,  and  all  work  done  under  such  standing 
orders  is  charged  to  the  particular  order  number  to  which  it 
belongs. 

The  first  step  in  the  manufacture  of  an  article  or  product 
under  a  modern  cost-accounting  system,  is,  then,  the  issuance 
of  a  production  or  assembling  order,  as  the  case  may  be,  which 
is  a  general  authorization  to  those  concerned  to  proceed  with 
the  manufacture  indicated.  This  they  do  in  accordance  with 
the  formalities  and  routine  of  the  particular  factory.  Where 
parts  are  necessary  these  are  usually  provided  for  by  means 
of  shop  orders  which  bear  the  same  number  as  the  "control- 
ling" production  order. 

There  is  no  generally  observed  rule  as  to  the  official  by 
whom  the  production  order  is  issued.  Nor  is  there  any  gen- 
eral uniformity  of  practice.  Every  factory  is  a  law  unto 
itself,  and  its  production  order  numbers  are  issued  by  such 
official  or  officials,  or  in  such  manner  as  seems  best  to  its 
management. 
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§  31.    Forms  of  the  Production  Order. 

As  already  stated,  there  is  no  uniformity  as  to  the  for- 
malities attending  the  issuance  of  a  production  order.  Simi- 
larly there  is  no  standard  form,  every  factory  adopting  such 
shape  and  arrangement  of  production  order  as  fits  in  best  with 
its  own  requirements.  Indeed,  as  a  matter  of  practice  some 
lines  of  production  issue  no  formal  written  orders  at  all,  and 
there  are  circumstances  under  which  written  orders  would  be 
of  no  particular  advantage.  Thus,  where  the  production  is 
standard  and  continuous,  the  product  may  be  turned  out  day 
after  day  under  a  standing  order  or  with  no  production  or- 
der at  all.  At  other  times  production  is  begun  on  a  verbal 
order  from  some  one  in  authority,  with  perhaps  a  scale  ticket 
or  sheet  showing  each  lot  number  with  weights  or  inspection 
tallies,  or  other  analogous  record  to  serve  as  an  identifica- 
tion. This  class  of  production  is  illustrated  by  packing 
houses  with  their  "bunches"  of  live  stock,  and  saw  mills  with 
their  "jags"  of  logs. 

While  this  is  true,  the  general  rule  holds  good  that  pro- 
duction should  always  be  authorized  by  a  more  or  less  formal 
written  production  or  assembling  order,  or  by  shop  orders  for 
parts  that  are  to  be  carried  in  stock,  each  such  order  bearing 
a  controlling  production  order  number.  Different  forms  of 
the  production  order  are  described  in  the  paragraphs  which 
follow. 

In  its  simplest  form  the  production  order  is  merely  a 
direct  request,  order,  or  authorization  to  the  proper  party 
to  begin  a  specified  production.  In  its  usual  form  the  pro- 
duction order  goes  beyond  this,  giving  various  details  as  to 
the  product,  frequently  combined  with  a  requisition  for  ma- 
terial. To  this  are  frequently  added  blanks  for  information 
concerning  the  progress  and  the  details  of  production  so  that 
when  the  operation  is  finished  the  production  order  itself  shows 
a  more  or  less  complete  record  of  the  whole  operation. 

Thus  in  the  manufacture  of  shoes  specific  orders  are  put 
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into  process  with  a  "tag"  to  accompany  each  "case/'  This 
tag  is  in  itself  the  production  order  but  also  bears  the  relevant 
data  concerning  production  details,  and  follows  the  goods 
from  start  to  finish,  serving  in  this  way  as  a  job  follower. 
In  the  more  modern  shoe  factories,  what  is  known  as  the 
"sheet"  system  or  "schedule"  plan  is  used  to  put  the  lots, 
under  the  different  tags  in  work  in  carefully  arranged  daily 
groups,  moving  through  the  factory  on  a  prearranged  sched- 
ule so  that  there  will  be  no  localized  congestion  nor  interfer- 
ence between  the  various  specific  orders,  while  at  the  same  time 
the  full  capacity  of  the  plant  is  utilized. 

The  schedule  plan  is  not  peculiar  to  shoes  but  can  be 
used  with  any  product  of  a  fixed  process  nature.  Furniture, 
soap,  iron  safes,  etc.,  are  examples  of  such  product,  and  in 
fact  any  other  product  that  meets  the  requirement  of  the  list- 
percentage  plan  (see  Ch.  XXI)  can  be  worked  under  the 
schedule  plan.  The  prearrangement  of  work  involved,  with 
the  subsequent  pressure  on  all  sides  to  keep  production  up  to 
the  schedule  time,  is  very  advantageous.  This  feature  of  the 
plan  can  to  some  extent  be  used  on  specific  orders  other  than 
"process"  product,  as  will  be  seen  by  reference  to  the  shop  or- 
der tag  (see  §  33)  shown  in  Figure  22,  which  fixes  the  date 
on  which  the  article  must  leave  each  department. 

In  Figure  10  is  shown  a  tag  plan  of  stores  order  used 
for  semi-finished  material,  or  for  finished  parts  of  standard 
machine  product  that  is  made  up  and  held  in  stock  for  prob- 
able future  needs.  This  tag  tells  all  that  is  necessary  to  be 
known  in  regard  to  the  ordinary  parts  for  which  it  is  intended. 
If  anything  out  of  the  ordinary  is  desired,  another  form  of 
shop  order  or  production  order  is  issued  giving  the  details  of 
this  special  production. 

In  Figures  11  and  12  is  shown  a  form  for  recording  pro- 
duction— including  receipt  for  product — on  an  indeterminate 
or  "until  I  tell  you  to  stop"  plan.  This  is  for  parts  of  a  stand- 
ard agricultural  implement.    The  use  of  the  form  as  shown 
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is  limited  to  one  week.    This  is  primarily  for  the  purpose  of 
checking  up  production  with  the  corresponding  time  reports. 

Figure  13  is  an  order  sheet  for  a  manufacturing  tailor, 
used  when  garments  are  given  out  to  journeymen  to  be  com- 
pleted in  their  own  shops  and  homes.  The  lower  portion  of  each 
garment  ticket  is  detached  before  the  garment  is  returned  to 
the  main  shop,  the  coupon  being  retained  by  the  operator  as 
a  pay  coupon  indicating  the  amount  of  work  done  by  him  for 
which  payment  will  be  due  on  the  regular  pay  day. 

In  Figure  14  is  shown  a  small  card  that  accompanies 
each  dozen  cut  garments  in  an  underwear  mill.  This  consti- 
tutes the  production  order  and  is  all  that  is  necessary  in  pro- 
cess work  of  this  kind  where  the  operatives  perform  their 
special  duties  on  all  garments  that  come  to  them  in  the  course 
of  routine.  The  first  operation  is  listed  at  the  bottom  of  the 
card,  the  second  operation  next  above  it,  and  so  on.  As  will 
be  noticed,  a  space  is  left  for  the  operative's  check  number 
to  the  right  of  the  symbol  representing  the  operation.  After 
this  check  number  is  inserted,  the  operative  cuts  off  the  coupon 
to  the  right  and  retains  it  as  a  pay  coupon — i.  e.,  a  voucher 
showing  work  which  has  been  done  for  which  he  is  entitled 
to  compensation.  The  operatives  paste  these  coupons  in 
books  prepared  for  the  purpose,  which  they  turn  into  the 
office  for  pay-roll  purposes.  To  avoid  fraud  these  cards  or 
tags  when  first  issued  are  stamped  the  length  of  the  tag  with 
a  rubber  stamp  of  peculiar  design.  The  production  order  for 
the  original  cutting  of  garments  cannot,  of  course,  be  worked 
on  this  plan. 

In  Figure  15  is  shown  a  form  of  wood-shop  order  for 
constituent  parts  of  agricultural  implements,  baggage  trucks, 
cars,  etc.  This  form  is  peculiar  because  in  order  to  use  lum- 
ber to  the  best  advantage,  several  shop  orders  may  be  exe- 
cuted simultaneously,  and  in  fact  a  cross-cut  sawyer  may  have 
half  a  dozen  orders  in  hand  and  use  his  judgment  in  cutting 
to  advantage.     Under  this  plan  any  lumber  taken  from  the 
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piles  is  charged  to  the  department  material  account,  and  the 
extensions  are  made  in  the  office  at  ja  rate  per  thousand  feet 
which  includes  the  exact  measurements  for  the  finished  parts 
and  a  margin  for  waste  as  determined  by  experiment  or  by 
the  experience  of  preceding  cost  periods. 

In  Figure  i6  a  producing  order  for  liquid  paint  is  shown. 
The  squares  represent  the  various  sizes  of  containers,  and 
the  numbers  written  in  the  squares  show  how  many  of  each 
of  these  containers  are  to  be  filled,  thus  serving  as  a  guide  to 
the  quantity  in  bulk  to  be  produced.  This  form  carries  with 
it  requisition  blanks  for  all  material  which  should  be  neces- 
sary. In  Form  17  is  shown  the  completing  order  for  one 
size  of  container  of  the  same  paint.  This  carries  with  it  the 
requisition  blanks  for  containers  and  labels. 

Figure  18  shows  a  production  order  and  material  requi- 
sition for  parts  of  a  steel  wheel.  The  form  shows  the  method 
of  recording  "rejects"  and  the  number  of  good  parts  passed 
on  to  the  succeeding  operation. 

Figure  19  shows  a  production  order  and  material  requi- 
sition for  machine  knives.  This  form  is  arranged  to  record 
the  scrap  made  on  each  order  and  thus  becomes  an  individual 
efficiency  record  for  the  operative. 

In  Figure  20  is  shown  all  that  is  ordinarily  needed  in  the 
way  of  a  production  order  for  the  various  depanments  of  a 
safe  works  when  the  cost  system  is  on  the  process  or  list-per- 
centage plan.  The  form  as  shown,  covers  the  making  of 
hinges  for  stock.  It  will  be  noticed  that  space  is  left  for  re- 
cording any  requisition  that  may  possibly  be  made — as  a 
matter  of  expediency — on  the  newly  made  stock  before  it  has 
been  formally  delivered  to  the  stores  department. 

Figure  21  shows  a  job  follower  for  a  printing  plant. 
This  order  is  in  the  form  of  an  envelope  designed  to  contain 
copy  and  any  and  all  relevant  data  necessary  to  the  work. 

Figure  23  shows  a  combined  order  form  and  machine 
time  report  for  use  with  the  machine  hour  plan ;  each  coupon 
representing  a  separate  operation. 
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§  32.     Routine  in  Production  Department. 

In  the  following  discussion  of  production  routine  it  has 
been  assumed  that  the  premium  system  is  in  use.  Where  this 
is  not  the  case  the  reference  to  premium  time,  etc.,  on  forms, 
and  the  records  peculiar  to  the  premium  system  are,  of  course, 
omitted ;  otherwise  the  routine  is  the  same. 

The  procedure  described  in  the  following  paragraphs  is 
that  followed  in  the  production  of  parts  in  a  machine  shop. 
The  general  plan  is,  however,  by  no  means  limited  to  machine 
shops,  but  applies  to  many  classes  of  production.  It  would, 
of  course,  vary  in  detail  in  different  shops  and  for  different 
classes  of  product,  but  will  serve  to  give  a  general  idea  ol" 
the  accounting  routine  involved  in  production. 

In  most  machine  shops  in  which  an  effective  cost-finding 
system  is  in  operation,  a  record  of  all  parts  which  are  mad  2 
in  the  factory  is  kept  in  the  production  department  on  a  carJ 
index.  This  gives  the  following  information  in  regard  lo 
each: 


(I 
(2 
(3 
(4 
(5 

(6 

(7 
(8 

(9 
(10 


Name  of  part  and  size. 

Material. 

Pattern  number. 

Drawing  number. 

Time  required  to  manufacture. 

Number  made  in  lots. 

Minimum  stock  to  be  carried. 

Operations. 

Departments  in  which  operations  are  to  be  carried  on. 

Premium  time  allowance. 


On  the  back  of  this  card  is  shown  the  number  of  parts 
then  in  process  in  the  factory,  the  number  of  parts  in  the 
stock  room,  and  any  withdrawals  of  these  parts.  This  gives 
a  perpetual  inventory  of  stock  on  hand.  When  the  produc- 
tion clerk  receives  an  assembling  order  or  a  production  or- 
der involving  the  use  of  these  parts,  he  examines  his  card  in- 
dex to  see  what  parts  he  has  in  stock  and  what  parts  must 
be  made.     He  makes  a  record  of  the  parts  to  be  made  and 
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turns  this  list  over  to  a  clerk  who  fills  out  shop  order  tags — 
which  are  in  effect  subsidiary  production  orders — and  cost 
cards  (Figure  126),  and  forwards  them  to  the  stores  clerks 
and  cost-keepers  respectively. 

§  33.     The  Shop  Order  Tag. 

The  manila  tag  shown  in  Figure  22  is  a  convenient  form 
of  shop  order.    It  gives  the  following  information : 

( 1 )  Shop  order  number. 

(2)  Amount  to  be  made. 

(3)  Articles  and  size. 

(4)  When  material  is  wanted. 

(5)  When  article  is  to  be  finished. 

(6)  Operations. 

(7)  Departments  in  which  operations  are  to  be  carried 

on. 

(8)  Premium  time  allowed  on  each  operation. 

(9)  Date  when  work  must  leave  each  department. 

The  bottom  of  this  tag  may  be  a  material  stores  coupon 
or  requisition,  the  tag  being  so  perforated  that  the  coupon 
can  be  readily  detached.  To  avoid  error  or  misunderstanding, 
a  small  blue  print  of  the  parts  to  be  made  accompanies  the 
tag,  or  better  still  is  attached  to  it  by  a  fastener.  On  the 
face  of  the  stores  coupon  should  appear  the  shop  order  num- 
ber, the  name  of  article,  material  wanted,  amount,  size,  date 
delivered,  and  "Return  to  Material  Clerk.**  On  the  reverse 
side  should  appear  the  date  received,  amount,  balance  in  stock, 
and  "Counted  by ." 

The  blue  print  idea  can  be  used  to  great  advantage  in 
other  than  machine  shops,  as  for  example  in  a  pharmaceutical 
laboratory  where  each  separate  formula  can  be  typewritten 
upon  a  specially  ruled  and  prepared  sheet  of  translucent  paper 
and  thereupon  becomes  the  master  copy  for  all  future  pro- 
duction orders  based  on  that  formula.  These  master  copies 
are  filed  by  number  or  other  designation  so  that  they  may  be 
readily  found  when  needed.  When  production  orders  are 
to  be  put  in  work,  a  blue  print  is  taken  from  the  prepared 
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sheet  bearing  the  proper  formula,  which — if  the  master  copy 
has  been  properly  prepared — becomes  the  production  order 
form  with  blank  white  spaces  for  order  number,  date,  quanti- 
ty, etc. ;  also  for  recording  the  names  of  employees  who  per- 
form the  several  successive  duties  incident  to  the  fulfillment 
of  the  order.  This  plan  is  a  safeguard  against  inaccuracies 
and  precludes  the  necessity  of  numerous  checkings  and  re- 
checkings. 

§  34.    Routine  of  Shop  Order. 

When  the  shop  order  tag  reaches  the  stores  clerk,  he 
notes  the  date  on  which  any  castings  required  will  be  needed 
and  orders  this  material  from  the  foundry,  setting  a  delivery 
date  upon  the  order.  When  the  castings  are  received  from 
the  foundry,  he  stamps  the  date  under  heading  "Material 
Received."  The  tag  is  then  held  by  the  particular  stores  clerk 
who  handles  castings,  until,  as  time  rolls  on,  the  date  indi- 
cated under  "Date  Wanted'  is  reached,  when  it  is  sent  with 
the  castings  to  the  main  store-room. 

On  receipt  of  the  tag  the  storekeeper  counts  out  the 
pieces  called  for  by  the  order,  and,  first  detaching  the  stores 
coupon,  attaches  the  shop  order  tag  to  the  material  and  sends 
tag  and  material  to  the  department  in  which  the  operation 
begins.  The  storekeeper  then  signs  the  stores  coupon,  first 
entering  date,  weight,  and  cost  of  material  on  the  back  of  this 
coupon  and  forwards  same  to  the  cost-keeper,  who  enters  the 
cost  under  "Material"  on  his  cost  card  and  files  the  coupon 
away  for  reference  if  the  necessity  arises. 

The  tag  attached  to  the  material  saves  the  foreman's 
time  and  greatly  simplifies  his  work.  He  does  not  have  to 
start  an  investigation  to  obtain  the  necessary  information  in 
regard  to  a  job,  nor  does  he  have  to  even  consult  the  blue 
print  to  see  to  whom  the  work  goes  after  his  part  has  been 
done,  for  the  tag  is  like  a  railroad  schedule,  stating  each  point 
of  destination  and  the  time  of  arrival  thereat. 
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When  material  for  a  job  arrives  in  a  department,  the 
foreman  reads  the  attached  shop  order  tag,  notes  the  date 
when  the  work  has  to  leave  his  department,  and  turns  the 
job  over  to  the  workman  who  does  that  class  of  work.  This 
workman  while  still  engaged  on  other  work,  gives  the  tag 
with  its  attached  blue  print  to  a  tool  carrier,  who  gets  such 
tools  as  are  needed  from  the  tool-room  and  deposits  them  on 
the  workman's  bench.  When  the  workman  finishes  the  job 
he  is  on,  tools  and  materials  are  at  hand  for  the  next  job  and 
no  time  is  lost 

When  the  work  is  finished — usually  either  before  the 
schedule  time  or  exactly  on  it — it  goes  to  the  inspector.  If 
approved,  it  is  immediately  forwarded  to  the  next  department, 
and  so  on  through  the  different  departments  to  the  stock-room. 
When  the  finished  work  reaches  the  stock-room,  the  parts  are 
counted,  placed  in  their  proper  receptacle,  the  form  on  the 
back  of  shop  order  tag  is  filled  out,  and  the  tag  is  then  sent 
to  the  production  department.  Entries  are  made  from  this 
shop  order  to  a  card  properly  ruled  to  record  the  operations, 
symbols,  and  departments  in  which  the  work  was  done,  and 
the  time  consumed. 

§  35.    Time  and  Premium  Records. 

The  time  record  card  (Figure  126)  for  each  operation 
is  made  out  at  the  same  time  as  the  shop  order  tag,  and  is 
forwarded  to  the  cost-keepers  who  file  it  away  according  to 
its  guide  number.  As  time  reports  come  in  from  the  factory 
for  the  particular  work,  the  time  is  posted  on  this  card,  and  the 
number  of  men  employed  on  the  work  is  also  inserted.  The 
card  is  kept  on  file  in  this  department  until  the  finished  shop 
order  tag  returns  from  the  stock-room  to  the  production  de- 
partment, when  the  time  record  card  is  taken  from  the  files 
and  the  premium  figured. 

§  36.     Discrepancies  and  Losses. 

When  the  cost  of  any  part  has  been  figured  on  the  cost 
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card,  the  unit  cost  is  transferred  to  comparative  cost  sheets, 
where  a  record  has  been  kept  of  all  preceding  costs  and 
where  any  discrepancies  will  be  discovered.  Should  an  in- 
crease in  cost  over  the  previous  lot  be  shown,  a  comparison 
of  the  two  cost  cards  will  show  where  the  discrepancy  oc- 
curred, and  the  cost  department  can  notify  the  superintendent^ 
of  the  date,  the  operation,  and  the  workman  who  was  re- 
sponsible for  the  increase  of  cost. 

Notice  of  work  rejected  is  made  out  in  duplicate  by  the 
inspector.  The  original  of  this  notice  is  sent  to  the  foreman 
of  the  department.  The  duplicate  is  sent  through  the  super- 
intendent to  the  cost  department,  where  if  the  rejection  is 
due  to  a  fault  of  the  workman,  the  time  lost  is  charged  against 
his  premium  gain  on  that  particular  job,  but  otherwise  goes  to 
swell  the  burden  of  overhead  expense. 


PART  II.— MATERIAL. 


CHAPTER  V. 
PURCHASING  AND  RECEIVING  MATERIAL.. 

§  37.     Requests  for  Purchases. 

Requests  or  requisitions  for  the  purchase  of  material 
(Figures  40,  41)  usually  emanate  from  the  stores  department. 
They  are  made  out  by  the  stores  clerk  or  some  equivalent 
official  and  are  sent  to  the  material  division  of  the  cost  de- 
partment for  registration.  Here  by  reference  to  the  stock 
record,  the  propriety  of  the  proposed  requisition  is  deter- 
mined. If  the  purchase  is  approved,  the  order  is  entered  in 
the  "Material  Ordered  Register"  and  the  request  for  pur- 
chases is  turned  over  to  the  purchase  department  where  a 
purchase  order  (§  38)  is  made  out  in  accordance  with  the 
request  and  the  order  is  placed. 

The  completeness  of  the  information  conveyed  in  the 
request  for  purchases  will  depend  entirely  upon  the  system 
in  force  in  the  particular  establishment.  Under  some  sys- 
tems detailed  information  is  incorporated  in  the  request,  as 
for  instance,  the  number  of  units  on  hand,  number  needed 
for  immediate  consumption,  number  already  ordered  but  not 
yet  received,  etc.  On  the  other  hand,  requests  for  purchases 
are  sometimes  mere  statements— each  under  a  number  which 
becomes  the  number  of  the  corresponding  entry  in  the  Ma- 
terial Ordered  Register — of  the  fact  that  certain  goods  are 
needed.  The  purchase  request  must,  of  course,  be  signed  by 
the  proper  party.  In  some  large  concerns  two  or  more  sig- 
natures are  required  for  the  validation  of  purchase  requests. 

75 
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§  38.     Purchase  Orders. 

The  purchase  order  under  any  modern  system  of  business 
organization  is  a  printed  form  upon  which  the  details  of  the 
specific  order  are  entered.  When  these  have  been  entered 
the  purchase  order  is  sent  to  the  supply  house  or  concern 
from  which  the  goods  are  bought  and  becomes  its  authority 
for  the  delivery  of  the  goods  ordered,  in  conformity  with  the 
terms  of  the  purchase  order. 

There  is  no  fixed  wording,  style,  or  form  for  purchase 
orders,  the  matter  being  entirely  within  the  discretion  of 
the  individual  concern.  They  should,  however,  as  a  matter  of 
course,  be  as  clear,  direct,  and  specific  as  they  can  be  made. 

Whatever  the  general  wording  and  arrangement  adopted, 
the  purchase  order  should  always  bear  a  serial  number  and 
a  request  that  this  serial  number  appear  on  the  seller's  invoice. 
This  is  a  matter  of  some  importance,  for  in  case  any  ques- 
tion arises  as  to  the  authority  for  an  order,  or  as  to  the  quan- 
tities or  qualities  or  other  conditions  of  a  bill  of  goods,  it  is 
a  simple  matter  to  turn  to  the  duplicate  of  the  purchase  or- 
der— which  is  filed  under  its  serial  number — and  determine 
the  facts. 

The  purchase  order  is  usually  composed  of  a  set  of  four 
duplicates,  though  occasionally  purchase  systems  call  for  sets 
of  a  smaller  or  even  larger  number.  While  commonly  re- 
ferred to  as  duplicates,  the  different  copies  of  the  purchase 
order  set  are  not,  strictly  speaking,  duplicates,  for  while  the 
specific  order  details — which  are  typewritten  in — are  the  same 
on  every  copy  of  the  set,  the  printed  matter  usually  varies  on 
the  different  copies.  The  variation  in  the  printed  matter  is 
shown  in  Figures  42-45  which  illustrate  the  four  members  of 
a  purchase  order  set. 

The  different  copies  constituting  a  purchase  order  set 
are  prepared  at  one  operation  by  the  use  of  carbons.  When 
four  copies  are  prepared,  the  different  copies  are  utilized  as 
follows : 
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( 1 )  Sent  to  supply  house. 

(2)  Filed  in  numerical  order  in  the  office. 

(3)  Placed  temporarily  on  "Unfilled  Orders''  file. 

(4)  Sent  to  receiving  department. 

When  orders  are  important  and  to  be  closely  safe- 
guarded, the  blanks  constituting  the  set  of  four  copies  are 
printed  on  a  single  sheet  of  paper,  part  on  one  side  of  the 
sheet  and  part  on  the  other,  each  separated  from  its  fellows 
by  perforations.  Copies  i  and  2  appear  on  the  face  of  the 
sheet  and  copies  2  and  4  on  the  reverse  of  the  sheet,  in  such 
manner  that  an  "accordion"  fold  of  the  sheet  will  bring  the 
consecutive  copies  in  sequence,  all  facing  the  same  way  and 
registering  so  that  when  carbon  paper  is  placed  between,  all 
four  copies  may  be  prepared  with  the  one  writing. 

These  purchase  order  sheets  are  machine-numbered  and 
padded.  If  a  sheet  is  spoiled  it  is  destroyed — save  as  to  copy 
2 — ^by  the  proper  officer  or  department  head.  The  destruc- 
tion of  the  other  copies  is  tersely  recorded  upon  copy  2,  which 
is  then  filed  in  its  proper  numerical  order  with  the  other  No.  2 
purchase  orders  so  that  every  sheet  is  accounted  for.  This 
plan  precludes  the  possibility  of  promiscuous  or  unauthorized 
orders. 

For  convenience  in  handling,  it  is  desirable  that  the 
diflferent  copies  of  a  purchase  order  shall  be  readily  distin- 
guishable one  from  the  other.  For  this  purpose  when  all 
copies  are  printed  on  a  single  sheet,  different  styles  of  type 
or  different  colored  inks  may  be  used.  When  the  copies  of 
the  set  are  not  printed  on  one  sheet  they  may  be  distinguished 
in  the  same  way  but  are  best  differentiated  by  the  use  of  a 
different  colored  paper  for  each  copy.  Sometimes  they  are 
distinguished  by  the  quality  or  weights  of  paper  used.  An- 
other excellent  plan  of  distinguishing  the  different  copies  is 
to  have  a  large  designating  figure  printed  on  the  corner  of 
each  copy  save  the  first. 

The  printed  wording  of  the  purchase  order  usually  varies, 
as  stated,  on  the  different  copies.    Thus  No.  i,  the  original, 
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is  in  its  usual  form  a  direct  order  for  goods.  In  addition  it 
sometimes  carries  an  acknowledgment  ''extension"  on  the  left- 
hand  side,  separated  from  the  purchase  order  proper  by  per- 
forations. This  acknowledgment  is  to  be  signed  and  returned 
by  the  party  receiving  the  purchase  order,  and  if  properly 
worded  it  becomes,  when  so  returned,  not  only  an  acknowl- 
edgment of  the  order  but  its  positive  acceptance  at  the  price 
and  on  the  terms  stated  in  the  purchase  order.  If  this  ac- 
knowledgment is  not  promptly  received,  a  request  for  its  re- 
turn is  sent  out  by  the  purchasing  department. 

Copy  No.  2  of  the  purchase  order — the  office  copy — in- 
stead of  reading  as  an  order,  may  perhaps  state  the  fact  that 
"An  order  has  been  placed  with  the  Johnson  Hardware  Com- 
pany for  goods  as  listed  below."  In  addition,  as  shown  in 
Figure  2,  this  form  may  also  provide  blanks  for  recording  the 
subsequent  transactions  relating  to  the  order,  such  as  "Date 
of  Acknowledgment,"  "Date  Goods  Promised,"  "Date  of 
Invoice,"  "Date  Goods  Received,"  "Invoice  Approved,"  etc. 
When  these  blanks  are  filled.  No.  2  constitutes  a  full  and 
complete  history  of  each  and  every  purchase  order.  This  data 
should  be  recorded  systematically,  the  No.  2  purchase  orders 
being  written  up,  perhaps  once  each  day,  from  the  accumulated 
invoices.  The  office  copies  of  purchase  orders  should  never 
be  removed  from  the  file,  reference  being  made  to  them, 
when  necessary,  in  the  file. 

Copy  No.  3  is  usually  similar  to  copy  No.  2  as  to  its 
printed  wording.  It  really  requires  no  special  data,  save  un- 
der the  one  head  "Date  Promised,"  as  it  is  placed  on  the 
unfilled  order  file  only,  serving  there  as  a  memorandum  and 
a  reminder  of  the  order  until  the  goods  are  received.  At 
that  time  it  is  removed  and  attached  to  the  invoice,  or  is  other- 
wise disposed  of  according  to  the  system  in  use.  In  case  or- 
ders are  but  partially  filled,  and  the  remainder  of  the  order 
is  to  come  later,  the  received  items  may  be  checked  or  other- 
wise indicated  on  copy  No.  3,  which  is  left  on  the  unfilled  or- 
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ders  file  until  all  the  goods  it  calls  for  have  been  received,  or 
until  the  unfilled  items  have  been  cancelled. » 

Copy  No.  4  is  for  the  receiving  department  and  its  printed 
matter  is  usually  worded  as  a  notice  to  the  receiving  clerk 
that  the  articles  listed  on  the  order  should  be  received  from 
the  concern  named,  on  or  about  the  specified  date.  On  this 
copy  a  short-width  carbon  may  be  used  so  that  while  the 
items  show,  the  quantities  of  these  items  do  not.  This  forces 
the  receiving  clerk,  in  order  to  complete  his  record,  to  actually, 
weigh,  count,  or  measure  all  goods  received,  instead  of  taking 
his  quantities  from  the  purchase  order. 

Copy  No.  4  may,  if  desired,  have  upon  it  a  certificate 
to  be  signed  by  the  storekeeper — or  by  the  foreman  in  cases 
where  goods  are  delivered  directly  to  the  department  for 
which  purchased — stating  that  the  goods  have  been  received. 
The  final  resting  place  of  copy  No.  4  will  depend  upon  the  sys- 
tem in  use. 

§  39.    Material  Stores  Ledger. 

The  Material  Stores  or  Stock  Ledger  (Figure  50)  is  a 
perpetual  inventory  of  material.  It  is  in  practice  a  record  of 
all  material  coming  in  and  of  all  issues  of  this  material.  It 
provides  for  an  account  with  each  kind,  grade,  style,  or  size 
of  raw  material  carried  in  stock. 

The  department  in  which  the  Stock  Ledger  is  actually 
kept  is  not  a  matter  of  great  moment,  yet  it  will  usually  be 
found  desirable  to  have  it  in  close  proximity  to  the  purchas- 
ing department  so  that  it  may  be  referred  to  readily.  There 
is  no  established  form  and  shape  for  this  ledger.  In  some  few 
cases  a  bound  book  can  be  used  to  advantage,  but  where 
the  various  shapes,  sizes,  weights,  and  numbers  of  units  run 
into  the  thousands,  the  bound  book  is  prohibitive  and  in  its 
stead  either  the  loose-leaf  ledger,  or  cards  must  be  used.  Un- 
der ordinary  circumstances  the  latter  are  preferable  for  con- 
venience and  quick  handling. 
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If  cards  are  adopted,  stringent  rules  must  be  observed 
as  to  their  use,  for  while  cards  are  good  servants  they  are  no- 
toriously bad  masters.  When  a  card  is  removed  from  the 
files,  a  dummy  showing  when  and  by  whom  the  card  was 
removed  should  invariably  be  left  in  its  place.  If  a  card  is 
kept  out  too  long  it  should  be  recalled.  If  some  such  system 
is  adopted  and  rigidly  enforced,  the  installation  will  be  suc- 
cessful, but  if  a  haphazard,  happy-go-lucky  use  or  misuse  of 
tlie  cards  is  permitted,  misplaced  cards,  lost  time,  and  dam- 
aged tempers  will  be  the  sure  result.  Properly  used,  the  writer 
strongly  advocates  cards,  but  unless  these  are  effectively  safe- 
guarded the  loose-leaf  ledger  is  preferable. 

The  detailed  information  record  in  the  Stock  Ledger 
covers  "Material  Received,"  "Material  Issued,"  "Balance  on 
Hand,"  and  "Material  Ordered."  At  the  bottom  of  the  card — 
if  a  form  of  card  ledger  is  used — space  is  usually  reserved  for 
names  of  commodities,  the  minimum  number  or  quantity  of 
the  particular  article  or  material  to  be  carried,  data  concerning 
size,  location,  etc. 

Under  "Balance  on  Hand"  appear  columns  for  date, 
quantities,  average  price  of  units  on  hand,  and  total  cost  or 
value.  Two  additional  columns  are  sometimes  added  with  the 
headings,  "Verified  by  Physical  Count"  (to  be  answered  by 
date  of  verification),  "Amount  of  Diflference"  (over  or  under). 
The  Stock  Ledger  is  usually  "ruled  down"  monthly  and  bal- 
ances on  hand  recorded. 

The  "Material  Ordered"  columns  can,  if  desired,  be 
arranged  so  as  to  show  date,  from  whom  ordered,  requisition 
number,  quantity  ordered,  price,  date  received,  and  quantity 
received.  Items  entered  under  the  head  of  "Material  Re- 
ceived" should,  of  course,  agree  with  the  corresponding  en- 
tries in  "Material  Ordered"  column,  save  as  to  cancelled  items. 

§  40.     Material  Ordered. 

Copy  No.  3  of  the  purchase  order  is  kept  in  the  "Un- 
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filled  Orders"  file  until  the  order  is  filled  or  otherwise  dis 
posed  of.  This  is  for  the  express  purpose  of  keeping  "in 
touch"  with  material  ordered.  If  an  acknowledgment  of  an 
order  is  not  received  in  due  time,  or  if  after  receipt  of  itsi 
acknowledgment  the  goods  do  not  make  their  appearance  on 
or  about  the  proper  date,  the  matter  is  properly  followed  up, 
and  this  is  all  that  is  usually  necessary.  In  some  lines,  how- 
ever, where  goods  in  process  are  dependent  upon  the  ordered 
material  for  completion,  it  is  advisable  to  keep  in  much  closer 
touch  with  the  progress  of  the  ordered  materials. 

Thus  malleable  castings  may  have  been  ordered  from* 
outside  sources  for  delivery  on  a  specified  date,  and  it  be  neces- 
sary that  work  in  progress  be  so  "matched"  that  it  will  be 
ready  or  have  reached  a  certain  stage  by  the  time  the  castings 
come  in.  In  any  such  case  reports  on  the  castings  in  progress 
should  be  secured  from  the  foundry  at  such  intervals  as  will 
serve  to  show  at  any  time  the  stage  to  which  the  castings  have 
arrived.  This  makes  it  possible  to  avoid  unnecessary  and 
unreasonable  delays,  and  to  so  arrange  matters  that  the  work 
as  a  whole  will  proceed  to  the  best  advantage. 

Very  simple  forms  will  serve  for  the  notation  of  pro- 
gress on  ordered  goods.  In  many  cases  slips  suitably  headed 
will  be  found  entirely  sufficient.  Thus  in  the  case  of  the  cast- 
ings, two  report  slips  headed  respectively  "The  following  pat- 
terns have  been  ordered  put  in  the  sand  for  number  of  cast- 
ings indicated,"  and  "The  following  castings  have  been  placed 
in  the  annealing  oven" — ^might  be  all-sufficient. 

An  excellent  form  of  more  permanent  casting  record  for 
"progress"  infonnation  is  shown  in  Figure  51.  A  page  or 
more  is  given  to  each  pattern  number.  The  number  of  cast- 
ings of  the  particular  pattern  ordered  and  the  date  of  such 
order  are  entered  in  the  proper  column.  As  reports  of  cast- 
ings made  are  received  from  the  foundry,  they  are  entered 
under  the  proper  pattern  number  in  the  "Foundry  Record" 
group,  this  showing  date,  number  cast  and  balance  to  be  cast. 
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As  the  castings  go  to  and  come  from  the  annealing  oven,  they 
are  entered  under  "Annealing  Record"  in  the  proper  columns. 
As  finished  castings  are  received  from  the  foundry  the  date 
and  quantity  are  entered  in  "Deliveries"  column.  The  "Foun- 
dry Record"  column  will,  after  each  entry  has  been  made,  show 
the  balance  remaining  to  be  cast,  "Annealing  Record"  will 
show  the  number  of  castings  still  in  the  oven,  and  the  final 
column,  "Total  Due,"  will  show  the  number  still  undelivered. 

§  41.    Receiving  Material. 

In  practically  all  modern  shops  two  broad  rules  cover 
the  receipt  of  materials — 

(i)  All  incoming  goods  must  be  weighed,  counted,  or 
measured  in  order  to  determine  beyond  doubt 
that  such  goods  are  actually  received. 

(2)  Incoming  goods  must  without  undue  delay  be  placed 
in  the  proper  storage  compartments. 

All  of  this  seems  very  simple  and  should  be  simple;  yet 

in  twenty-five  shops  there  will  be  found  perhaps  twenty  dif- 
ferent general  plans  for  receiving  goods,  of  varying  degrees 
of  complexity  and  efficiency. 

But  little  need  be  said  of  the  physical  operations  involved 
in  receiving  goods.  Conditions  are  so  different  as  to  make 
specific  rules  inapplicable.  One  shop  may  be  so  located  that 
local  delivery  wagons  may  appear  at  any  hour  of  the  day. 
Another  may  collect  all  "L.  C.  L."  freight  and  packages  with 
its  own  wagons  at  certain  intervals  each  day.  Yet  another 
shop  may  be  far  distant  and  be  accessible  only  by  rail  ship- 
ments. Whatever  the  conditions,  however,  it  is  a  foregone 
conclusion  that  to  insure  accuracy  the  goods  received  must 
at  some  time  and  place  be  counted,  weighed,  or  measured, 
must  be  properly  stored,  and  a  record  be  made  of  their  re- 
ceipt. 

Every  care  should  be  exercised  to  insure  accuracy  in 
the  count  of  incoming  goods,  for  the  tendency  to  careless- 
ness and  loose  methods  is  great.     When  goods  are  received 
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just  about  closing  time  the  temptation  is  strong  for  the  re- 
ceiving clerk  to  take  chances  on  the  seller's  accuracy  at  the 
expense  of  "the  company."  Or  if  the  selHng  concern  bears  a 
fairly  good  reputation,  there  will  be  a  disposition  to  accept  a 
long  or  involved  invoice  as  correct  without  positive  verifica- 
tion. 

A  simple  method  of  safeguarding  deliveries  is  found  in 
the  use  of  copy  4  of  the  purchase  order  (Figure  45)  filled 
out,  as  already  suggested,  by  means  of  a  short  carbon,  so  that 
while  the  goods  to  be  received  are  shown,  their  quantities  are 
not  indicated.  This  gives  the  receiving  clerk  all  that  it  is 
actually  necessary  for  him  to  know;  i.  e.,  that  certain  goods 
are  expected  at  a  certain  time.  Then,  when  the  shipment  is 
received,  he  cannot  avoid  the  necessity  of  verifying  the  quan- 
tities by  an  actual  physical  weight,  measure,  or  count,  since 
his  report  giving  the  number,  weights,  or  amount  of  the  goods 
received  goes  directly  to  the  office  to  be  checked  from  the 
complete  duplicate  order  filed  there.  The  mere  knowledge 
that  his  report  is  thus  checked  is  an  all-sufficient  stimulus  to 
the  watchfulness  of  the  receiving  clerk,  since  any  carelessness 
on  his  part  is  quickly  discovered  and  brought  home  to  him. 

§  42.    Carload  Weights. 

Where  goods  are  received  in  carload  lots  and  track 
scales  are  accessible  at  the  receiving  point,  it  is  good  practice 
en  all  classes  of  freight  to  compare  the  carload  weights,  less 
the  tare  or  light  weight  on  the  empties,  with  the  invoice  or 
detailed  weight  of  the  contained  goods.  Probably  this  is 
done  as  a  matter  of  course  in  the  case  of  bulk  goods,  such  as 
coal,  lime,  and  salt,  but  the  comparison  is  not  always  made  in 
the  case  of  commodities  where  the  specific  weights  of  the 
articles  composing  the  shipment  are  given  or  may  be  ascer- 
tained. Yet  it  should  be  done  as  an  additional  check  on  the 
accuracy  of  the  specific  weights.  The  sum  of  the  parts  must 
equal  the  whole,  and  if  the  carload  weight  less  the  tare  does 
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not  equal  the  total  detailed  weight  in  the  case  of  any  particular 
carload  of  goods,  an  error  somewhere  is  indicated.  Inciden- 
tally, these  "check"  weights  oftentimes  disclose  freight  over- 
charges. 

Where  carload  shipments  are  frequent,  a  record  of  cars 
received,  or  "Car  Book"  (Figure  47)  is  very  essential  for 
accurately  recording  and  checking  transportation  charges  and 
for  preserving  connected  information.  In  addition  to  the  col- 
umns shown  in  Figure  47,  columns  for  "Gross  Weight," 
"Tare,"  and  "Net  Weight"  will  be  found  advantageous.  The 
keeping  of  this  record  usually  devolves  upon  the  receiving 
clerk. 

§  43.     Railroad  Car  Ledger. 

When  carload  shipments  are  frequent  the  work  may  be 
expedited  by  instituting  a  Railroad  Car  Ledger  or  "Car  Ini- 
tial Ledger"  (Figure  48).  It  should  be  a  specially  prepared 
book  with  space  at  the  top  of  the  page  for  railroad  names  or 
initials,  and  columns  thereunder  for  car  numbers  and  neces- 
sary data.  Other  headings  than  those  indicated  in  Figure 
48  will  be  used  as  dictated  by  conditions. 

The  accounts  in  the  Railroad  Car  Ledger  are  headed 
with  the  names  or  initials  of  the  railroads  whose  cars  are 
received.  Under  these  headings  are  entered  the  car  numbers 
and  other  data  relating  to  cars  as  they  come  in,  the  entries 
being  made  in  such  manner  that  quick  reference  may  be  made 
to  any  particular  car.  The  intent  of  this  record  is  not  inimical 
to  the  railroad  companies  in  any  way.  It  is  merely  designed 
as  a  check  on  shipments,  so  that  these  may  be  located,  when 
desired,  with  the  least  possible  trouble  and  delay.  The  book 
is  used  almost  entirely  for  identification  and  location  of  ship- 
ments, though  information  for  other  purposes  may  occasion- 
ally be  included  to  advantage. 

§  44.     Car  Number  Index. 

The  Car  Ledger  to  be  of  value  must  be  so  indexed  that 
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the  entry  of  any  particular  car  may  be  found  easily  and  quick- 
ly. For  the  purpose  of  indexing  the  Car  Ledger  a  separate 
book — the  Car  Number  Index  (Fig.  49) — is  usually  em- 
ployed. On  each  page  of  this  book  figures  from  i  to  1,000 
are  printed  in  columns,  sufficient  space  being  left  to  the  right 
of  each  column  for  the  insertion  of  folio  numbers.  When  a 
car  is  entered  in  the  Railroad  Car  Ledger,  the  number  of 
the  page  on  which  its  record  appears  is  entered  in  the  Car 
Number  Index  opposite  the  number  of  the  car ;  or  the  initials 
of  the  railroad  to  which  the  car  belongs  may  be  entered  oppo- 
site this  number. 

The  page  number  of  the  Index  stands  itself  for  the  thous- 
ands in  the  car  number.  Thus  if  a  record  is  to  be  made  of 
car  No.  47,405,  its  entry  in  the  Index  will  be  made  on  page 
47,  and  on  this  page,  opposite  the  printed  number  405.  The 
entry  is  the  page  of  the  Car  Ledger  on  which  the  record  of 
car  No.  47,405  appears,  or  otherwise  the  initials  of  the  railroad 
to  which  the  car  belongs.  In  either  case  reference  is  readily 
made  to  the  page  of  the  Car  Ledger  in  which  the  record 
appears. 

If  a  car  is  received  more  than  once,  its  folio  number 
or  a  distinguishing  initial  is  entered  against  its  number  for 
each  time  it  comes  in,  the  later  numbers  or  initials  being  per- 
haps dated.  The  chances  are,  however,  very  small  of  the  same 
car  coming  back  repeatedly,  unless  it  be  on  some  short-line 
railroad  where  local  cars  are  run  back  and  forth  at  short  in- 
tervals. In  such  case  special  provision  may  be  made  by  using 
more  than  one  page  in  the  Car  Ledger  for  this  particular 
short-line  railroad.  The  same  number  with  different  ini- 
tials— ^that  is,  cars  from  different  roads  bearing  the  same 
number — ^will  be  recorded  more  frequently  than  return  trips 
of  a  certain  particular  car. 


CHAPTER  VI. 

CARE  AND  ISSUANCE  OF  MATERIAL. 

§  45.     Safeguarding  Funds  and  Stores. 

The  logic  is  not  clear  but  the  fact  is  patent,  that  while 
manufacturers  put  their  financial  officers  under  heavy  bonds 
for  the  safety  of  funds  entrusted  to  their  care,  they  are  apt 
to  ignore  completely  the  waste  of  good  material — oftentimes 
wanton — which  goes  on  day  after  day  within  range  of  the 
manager's  vision. 

We  may  perhaps  find  a  manufacturing  jeweler  guarding 
his  store  of  precious  metal  closely,  but  he  does  this  because 
of  its  high  intrinsic  value  and  the  ever-present  resulting  dan- 
ger of  theft.  This  is,  of  course,  always  to  be  guarded  against, 
but  theft  is  not  the  form  of  loss  most  to  be  feared  in  the  or- 
dinary factory.  It  is  waste  through  spoilage,  misplaced  sup- 
plies, improper  exposure — in  other  words,  losses  arising  from 
carelessness  and  indifference  rather  than  from  dishonesty. 

Dishonesty  has  its  place.  Raw  materials,  particularly 
of  the  more  valuable  kinds,  are  despoiled  by  petty  theft,  but 
the  larger  losses  come  through  careless  handling  or  careless 
keeping.  Material  in  stores  is  lost,  improperly  issued,  spoiled 
by  improper  exposure,  destroyed  by  careless  handling,  forgot- 
ten and  overlooked.  Material  in  process  is  lost  or  destroyed 
with  the  same  careless  indifference  or — a  costly  leak  when 
not  prevented  by  proper  controlling  records — is  made  up  for 
stock,  stored  away,  and  then  overlooked  at  the  time  when 
wanted.  Frequently  the  wastage  from  material  lost  or  spoiled 
is  not  so  much  in  the  intrinsic  value  of  the  material  as  in  the 
workmanship  and  expense  already  absorbed  by  this  material — 
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a  fact  frequently  lost  sight  of  in  plants  lacking  a  cost  system. 

§  46.     Cash  Audits.    Material  Audits. 

All  business  is  a  conversion  of  assets,  which  usually  has 
for  its  ultimate  purpose  a  final  exchange  into  the  asset  with 
which  the  process  ordinarily  starts;  i.  e.,  cash.  If  the  busi- 
ness is  successful  the  amount  of  cash  realized  on  the  comple- 
tion of  the  cycle  is  greater  than  the  amount  of  cash  originally 
invested;  but  in  any  stage  of  the  process  the  values  on  hand, 
whether  material,  machinery,  labor,  overhead  expense,  etc., 
etc.,  are  merely  cash  in  another  form  and,  within  reasonable 
limits,  should  be  guarded  with  the  same  jealous  care.  As  a 
matter  of  fact,  in  some  modern  factories  material  is  almost 
as  closely  checked  as  cash.  A  similar  close  checking  of  ma- 
terial is  sorely  needed  in  many  other  factories. 

A  fundamental  principle  of  the  modern  cost  system  is 
the  maintenance  of  a  Stock  Ledger  such  as  is  commonly  desig- 
nated a  "Perpetual"  or  "Going"  Inventory  (§§  27,  28).  This 
is  on  the  assumption  that  material  is  valuable,  just  as  cash  is 
valuable,  and  is  to  be  guarded  in  the  same  general  way.  If 
the  stock  on  hand  does  not  agree  with  the  stock  that  should 
be  on  hand  as  shown  by  the  records,  the  reason  for  the  dis- 
crepancy is  to  be  discovered  and  the  necessary  steps  be  taken 
to  correct  this  discrepancy  and  prevent  its  recurrence. 

Such  differences  may  result  from  any  one  of  a  dozen  dif- 
ferent causes  and  some  of  these  may  not  be  preventable;  but 
every  one  of  them  increases  production  cost,  and  the  manufac- 
turer should  have  the  fullest  information  in  order  to  cut  off 
those  that  may  be  avoided  and  to  make  due  allowance  for 
those  that  cannot. 

§  47.    Locating  Leaks  of  Material. 

The  Stock  Ledger  properly  maintained  is  the  most  effec- 
tive and  ever-present  method  of  detecting  losses  of  material. 
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Some  of  the  sources  of  loss  have  already  been  referred  to; 
i.  e.,  wastage,  spoilage,  and  pilfering.  A  not  uncommon  varia- 
tion of  this  latter  method  of  loss  occurs  where  material  is 
taken  by  the  workmen  to  replace  spoiled  parts,  these  spoiled 
parts  being  concealed,  destroyed,  or  otherwise  disposed  of. 

As  a  concrete  illustration  of  a  loss  of  this  kind,  the 
author  may  instance  a  certain  machine  shop  to  which  his  work 
had  called  him.  The  shop  in  question  is  situated  upon  a  canal, 
from  which  at  the  time,  the  water  was  being  drawn.  To  the 
astonishment  of  the  management,  as  the  water  receded  and 
the  canal  bed  was  gradually  disclosed,  an  impressive  collection 
of  machined  steel  castings  made  its  appearance.  The  castings 
were  in  various  stages  of  completion,  but  all  spoiled  by  care- 
lessness or  poor  workmanship  and  deposited  in  the  canal  as  a 
safe  and  convenient  method  of  disposal.  New  material  had 
been,  of  course,  taken  to  replace  the  spoiled  parts. 

Occasional  causes  of  loss — very  difficult  to  locate — ^are 
due  to  irregularities  in  the  purchasing  department.  Perhaps 
the  commonest  cause  of  such  losses  is  the  dishonest,  or — more 
mildly  expressed — improper  practices  of  the  purchasing  agent. 

Losses  of  this  nature  are  not  disclosed  by  the  Stock  Led- 
ger and  can  only  be  prevented  by  the  employment  of  men 
of  a  high  standard  of  business  morality.  Other  losses  in  the 
purchasing  department  will  for  the  most  part  be  shown  by, 
or  be  prevented  by  the  Stock  Ledger. 

A  case  known  to  the  author  illustrates  the  close  checking 
of  the  Stock  Ledger.  A  receiving  clerk  had  been  defrauding 
his  concern  by  collusion  with  the  drivers  of  delivery  wagons. 
Goods  would  be  received,  weighed,  and  receipted  for  in  due 
form.  Then,  his  duty  done,  the  receiving  clerk  would  deliber- 
ately throw  back  on  the  wagon  one  or  more  packages  of  goods. 
A  running  stock  account  was  installed  while  this  "irregularity" 
was  in  process.  The  discrepancies  when  its  balances  were 
taken  quickly  aroused  suspicion  and  finally  led  to  the  appre- 
hension of  the  culprit  "red-handed."  . 
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§  48.     The  Functions  of  the  Stock  Ledger. 

The  details  of  a  properly  maintained  Stock  Ledger  may 
at  times  seem  tedious,  and  tangled  with  much  red  tape.  While 
this  is  so,  if  the  methods  are  right  it  is  red  tape  that  holds 
substantial  values  from  dissipation — red  tape  that  is  worth 
while.  When  material  is  closely  accounted  for  by  a  Stock 
Inventory,  improper  disappearances,  waste,  or  spoilage  of  raw 
material  are  quickly  discovered,  and  finished  or  semi-finished 
goods  cannot  be  overlooked.  The  Stock  Ledger  will  show 
any  discrepancies  in  material  as  clearly  as  a  customer's  ac- 
count will  show  a  debit  balance.  The  Stock  Ledger  will  also 
show  just  what  amount  of  money  is  tied  up  in  raw  materials, 
in  goods  in  process,  and  in  store  stocks. 

To  reap  the  greatest  benefits  from  the  Stock  Ledger  it 
must  be  kept  continuously  and  systematically.  The  Stock 
Ledger  is  not  merely  a  means  of  keeping  track  of  stock.  This 
is  an  important  function,  but  beyond  this  it  will  enable  the 
manufacturer  to  adjust  his  stock  to  his  needs  so  that  the  cap- 
ital tied  up  in  stock  is  reduced  to  the  lowest  safe  figure.  Also, 
if  properly  kept  the  Stock  Ledger  will  enable  the  manufac- 
turer to  take  monthly  inventories,  approximately  correct,  and 
prepare  profit  and  loss  statements  each  month  showing  ac- 
curately the  progress  of  the  business. 

The  first  ftmction  of  the  Stock  Ledger  is,  however,  the 
conservation  of  material — a  function  of  sufficient  importance 
in  itself  to  amply  justify  the  maintenance  of  the  record.  Not 
only  does  it  effect  a  large,  direct  saving  in  stores,  but  it  is 
also  true  that  in  shops  where  material  is  most  carefully  ac- 
counted for,  losses  from  scrap  and  waste  are  always  propor- 
tionately light  and  the  general  appearance  of  the  shop  the  best. 

Finally,  it  may  be  said  that  a  dollar  is  a  dollar  to  the 
solvent  manufacturer,  no  matter  what  state  it  be  in — ^money, 
accounts  receivable,  goods  in  store,  or  goods  in  process. 
Workmen  do  not,  as  a  rule,  have  the  same  wholesome  respect 
for  twenty  dollars  in  the  form  of  castings  that  they  have  for 
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twenty  dollars  in  the  shape  of  a  gold  piece,  but  there  is  no 
difference  in  point  of  value,  and  while  the  same  kind  of  care 
is  not  required  for  each,  it  will  not  be  disputed  that  proper 
factory  management  will  conserve  the  one  as  carefully  as  the 
other.  For  the  record  of  the  one  the  Cash  Book  is  employed ; 
for  the  record  of  the  other,  the  Stock  Ledger.  (See  also  §§ 
27,  28.) 

§  49.    Storage  of  Material. 

Any  and  every  shop,  no  matter  whether  small  or  large, 
should,  as  a  matter  of  system  and  convenience,  have  a  series 
of  designating  nimibers  and  letters  for  the  various  buildings, 
departments,  sections,  etc.,  in  which  material  is  stored.  If  a 
cost  system  is  installed  such  designations  are  almost  impera- 
tive, as  the  location  of  material  to  be  shown  in  the  stock  ledger 
sheets  must  be  concise  and  accurate.  Thus,  the  locating  entry 
for  certain  goods  "in  material  shed,  east  of  blacksmith  shop, 
near  third  pillar  on  right-hand  side,  fourth  shelf  from  bottom," 
has  the  merit  of  accuracy  but  is  lacking  in  conciseness. 

The  simplest  plan  of  designating  the  location  of  material 
is  to  distinguish  the  buildings  in  which  it  is  stored  by  number, 
and  divisions  of  these  buildings  by  capital  letters.  For  sec- 
tions of  divisions,  numbers  may  be  again  employed,  and 
drawers,  shelves,  or  compartments  therein  may  be  designated 
by  single  or  double  small  letters.  When  this  is  done  the  en- 
tire designation  may  be  clearly  and  tersely  stated — as  for  in- 
stance, **sDi9h"  indicates  that  the  particular  material  is  in 
building  5,  division  D,  section  19,  and  compartment  h.  Where 
a  Stock  Ledger  is  kept  for  a  particular  store-room  the  "i9h" 
may  be  sufficient,  but  the  full  location  is  generally  preferable, 
especially  when  a  card  system  is  used,  as  the  identification  is 
positive  and  complete. 

In  buildings  where  there  are  no  pronounced  structural 
lines  of  demarcation,  and  the  material  is  too  cumbersome  or 
in  too  large  quantity  for  racks,  as  for  instance  in  the  case 
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of  an  open  building  used  for  storing  piles  of  lumber,  pipe,  an- 
gle iron,  round  iron,  shafting,  etc.,  the  material  may  be  laid 
off  in  rows  with  aisles  preserved  for  passage  of  trucks,  etc. 
If  there  are  two  aisles  running  the  length  of  the  building,  as 
is  commonly  the  case,  and  each  aisle  has  a  row  of  material 
on  either  side,  making  four  rows  all  told,  then  the  various 
rows  may  be  designated  by  capital  letters,  these  rows  taking 
the  place  of  the  lettered  divisions  under  the  arrangement  al- 
ready discussed.  Designations  should  be  indicated  by  means 
of  printed  or  painted  signs  sufficiently  large  and  conspicuous 
to  be  readily  seen.  Such  signs  may  be  attached  to  posts  at 
frequent  intervals,  or  may  be  suspended  by  wires  from  the 
roof. 

Where  the  material  is  stacked  in  rows,  these  may  be 
divided  into  sections,  designated  by  figures  carved  in  the  floor, 
or  metal  figures  which  are  usually  most  conveniently  attached 
to  the  floor.  Or  figures  may  be  punched  out  of  cardboard 
by  a  stencil-cutting  machine  and  be  tacked  on  the  floor,  care 
being  taken  that  they  are  far  enough  back  to  clear  passing 
truck  wheels. 

If  there  are  racks  for  the  disposition  of  materials  these 
racks  usually  afford  a  place  for  painted  signs  to  be  used  to 
advantage. 

When  open  spaces  in  yards  are  used  for  storage  of  ma- 
terial, as  much  care  should  be  exercised  as  in  a  building. 
Avenues  should  be  laid  off,  sign  posts  prepared,  and  the  goods 
be  systematically  disposed  of  so  that  the  space  does  not  have 
the  appearance  of  a  junk  shop.  Even  though  it  be  in  reality 
akin  to  a  junk  shop,  the  goods  will  present  a  much  better, 
and,  if  finished  goods,  a  more  saleable  appearance  if  neatly 
arranged. 

§  50.    Lost  and  Stolen  Goods. 

When  goods  are  paid  for  but  never  received,  it  results 
in  an  increased  production  cost.    In  plants  where  but  one  line 
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of  goods  is  produced  and  the  cost  accounts  are  limited  and 
consist  mainly  of  "Material,"  "Labor,"  and  "Manufacturing 
Expense,"  with  perhaps  a  few  subdivisions  under  each,  such 
losses  are  a  direct  charge  to  Material  Account  and  would 
probably  never  be  discovered.  Even  m  plants  where  specific 
costs  are  found  and  a  going  inventory  is  maintained,  goods 
billed  but  not  received  sometimes  slip  through  the  Stock 
Ledger.  In  such  case  the  cost  of  the  missing  goods  will  not 
show  against  any  specific  shop  order,  but  the  loss  has  been 
incurred  just  the  same,  and  when  an  inventory  is  made  of  the 
particular  class  of  goods,  and  this  inventory  is  compared  with 
the  record  of  the  Stock  Ledger,  the  shortage  is  uncovered. 
The  accountants  may  never  be  able  to  ascertain  just  how  the 
difference  occurred,  but  the  loss  is  there  and  must  be  spread 
over  product  in  some  way,  most  satisfactorily  by  including 
it  in  diflfused  expense. 

An  account  designated  "Variation  of  Weights  and  Meas- 
ures" (§  156)  is  the  barometer  of  inaccuracy  or  dishonesty, 
which  shows  the  loss  on  goods  missing,  stolen,  or  not  re- 
ceived. To  this  account  all  such  diflferences  are  charged  as 
they  are  found.  The  corresponding  credits  are  absorbed  in 
manufacturing  expense  each  month.  If  the  charges  to  Vari- 
ation of  Weights  and  Measures  run  too  high  in  volume,  the 
fact  indicates  a  sharp  need  of  readjustment  somewhere — 
probably  in  the  clerical  machinery. 

§  51.    Purchase  Analysis. 

When  a  cost  system  is  to  be  installed  in  a  going  business, 
some  plan  of  recording  purchase  invoices  will  usually  be 
found  already  in  operation  and  this  may  perhaps  be  made 
available  in  the  new  installation.  If  not,  the  plan  in  use  must 
be  changed  to  one  not  necessarily  more  modern,  but  dovetail- 
ing in  better  with  the  proposed  plan  of  cost  accounting. 

A  Purchase  Analysis  Book  (Figures  52-66)  will  be 
found  advantageous  for  the  record  of  purchase  invoices.    The 
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detailed  arrangement  of  this  book  must,  of  course,  be  ad- 
justed to  fit  the  individual  needs  of  the  particular  business. 
Figures  52  and  53  show  a  page  of  a  good  Purchase  Analysis 
Book  for  a  machinery  business,  which  will  serve  as  a  model 
for  any  other  business  of  the  same  general  nature.  Figures 
59,  60  show  a  purchase  analysis  form  suitable  for  other  lines 
of  product.  The  grouping  of  the  columns  in  the  forms  shown 
in  Figures  52,  53  is  in  accordance  with  the  chart  shown  in 
Figure  i  and  is  so  arranged  that  the  totals  of  each  group  may 
be  carried  to  the  General  Exhibit  (Figures  204-210). 

Freight  bills  to  be  paid  are  entered  in  the  Purchase 
Analysis  Book.  The  amount  of  the  invoice  is  included  in 
the  totals  of  "Accounts  Payable"  column. 

The  large  proportion  of  material  purchased  is  usually 
for  stores;  hence  the  most  active  columns  of  the  Purchase 
Analysis  will  be  those  under  "Store  Room,  Dr."  Items  of 
expense  (supplies),  either  manufacturing  or  commercial,  will 
be  next  in  activity.  In  some  factories  all  materials  and  sup- 
plies are  taken  directly  from  stores,  and  there  are  seldom  if 
ever  any  outside  purchases  of  either  material  or  expense  items 
to  be  directly  applied  to  production  order  numbers.  In  other 
plants,  outside  purchases  of  material  and  supplies  for  direct 
use  on  production  order  numbers  are  of  frequent  occurrence. 
This  is  the  case  as  to  material  where  attachments  and  patented 
parts  made  elsewhere  have  been  specified  and  must  be  used, 
and  as  to  expense  items,  when  nickel-plated  parts,  special 
name  plates,  etc.,  etc.,  are  called  for  and  these  are  not  made 
by  the  concern  itself. 

Where  purchases  are  made  for  individual  order  numbers, 
the  charges  will  be  made  in  the  Purchase  Analysis  under 
"Goods  in  Process,  Dr."  and  from  such  purchase  analysis 
entry  the  items  will  be  posted  directly  to  the  individual  order, 
or  to  the  Production  Register  (§  214),  according  to  the 
plan  followed  in  the  particular  plant. 

All  classifications  not  specifically  provided  with  columns 
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will  be  handled  through  the    *'Other    Accounts   by    Name" 
columns. 

The  column  headed  "Record  of  Payment*'  obviates  the 
necessity  of  posting  invoices  to  a  purchase  ledger  account. 
When  an  invoice  has  been  paid  it  should  have  set  opposite  it 
in  the  Purchase  Analysis  Book  the  number  and  date  of  check 
by  which  it  was  paid.  When  this  is  done  it  is  easily  possible 
by  a  scrutiny  of  the  Purchase  Analysis  Book  to  cull  out  and 
list  the  amounts  of  unpaid  invoices,  the  total  of  which — to- 
gether with  any  unpaid  accounts  payable  carried  on  the  Ledger 
instead  of  the  Purchase  Analysis — will,  or  should  aggregate 
the  balance  shown  in  the  General  Exhibit  (Figures  207,  208) 
under  the  column  headed  "Accounts  Payable." 

§  52.     Issuance  of  Material. 

When  a  system  of  cost  accounting  is  in  use,  an  accurate 
record  of  the  issuance  of  material  is  extremely  important, 
and  the  physical  issuance  as  well  as  the  record  of  such  issu- 
ance should  be  under  the  immediate  supervision  of  experienced 
clerks.  Where  possible,  all  materials  and  supplies  should  be 
under  lock  and  key,  or  at  least  under  most  careful  surveillance, 
and  be  removed  from  stores  only  by  the  proper  clerk  or 
official. 

It  is  not,  of  course,  absolutely  essential  to  accurate  cost- 
keeping  that  a  separate  store-room  be  maintained  for  ma- 
terial, but  where  this  is  possible  it  will  be  found  advantageous. 
If  no  separate  store-room  is  maintained,  the  entire  factory  can 
be  considered  a  gigantic  store-room  and  the  routine  of  issu- 
ance be  conducted  just  as  though  the  goods  were  all  under 
lock  and  key;  i.  e.,  for  all  material  used  a  requisition  or  stores 
order  (Figures  16-19,  67-79)  is  to  be  issued  and  passed 
through  the  regular  channels.  It  is  obvious,  however,  that 
when  material  is  open  and  any  one  may  walk  up  to  the  bin  and 
help  himself,  there  can  never  be  the  same  accuracy  in  ac- 
counting as  where  the  material  is  under  lock  and  key.    Even 
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with  the  best  intentions  in  the  world,  workmen  will  forget  to 
record  material  taken  from  stock.  Not  infrequently  they 
will  omit  the  record  with  intent,  considering  anything  out- 
side of  direct  productive  labor  as  red  tape  and  an  unnecessary 
evil,  to  be  avoided  and  its  ends  to  be  thwarted,  as  far  as 
possible.  <^^<V! 

Also  at  times  workmen  will  spoil  goods  in  process,  and, 
being  human,  will  endeavor  to  keep  the  fact  a  secret.  Where 
a  new  supply  of  raw  material  is  at  hand  accessible  to  any  one, 
this  is  easily  done.  Then,  as  already  discussed  (§47)  some 
disposition  of  the  old  material  must  be  made,  and  this  usually 
results  not  only  in  its  loss,  but  in  the  loss  of  the  labor  al- 
ready put  upon  it  as  well,  and  beyond  this  in  the  overburden- 
ing of  the  new  material  with  the  overhead  expense  which  the 
original  material  should  have  borne.  Even  more  important 
than  the  money  value  of  the  material,  labor,  and  expense  lost, 
is  the  fact  that  the  volume  of  factory  output  has  been  lessened, 
the  morale  of  the  factory  force  lowered  and  its  efficiency  im- 
paired. 

§  53-    Waste. 

The  prevention  of  unnecessary  waste  is  an  important 
and  even  vital  feature  of  low  costs  and  of  a  full  and  econom- 
ical utilization  of  factory  capacity.  The  only  positive  way  in 
which  such  waste  may  be  prevented  is  through  an  efficient 
factory  accounting  system.  This  will  disclose  lost  material, 
poor  workmanship,  and  material  spoiled  in  progress.  It  will 
also  disclose  any  wastage  due  to  improper  use  of  machines,  in- 
dicating the  product  of  each  individual  machine  and  showing 
whether  it  is  operated  to  its  maximum  on  the  class  of  work 
for  which  it  was  specially  built,  or  whether  its  capacity  is 
partially  wasted  by  its  use  for  less  important  work,  or  work 
for  which  it  is  not  so  well  adapted. 

Every  factory  has  its  own  peculiar  "waste  centers.*'  Thus 
the  cutting  room,  where  such  a  room  exists,  is  usually  a  waste 


96  MATERIAL 

center,  no  matter  what  the  goods  may  be.  It  is  the  province 
of  the  accounting  system  to  point  out  these  waste  centers  and 
show  just  where  the  waste  occurs.  The  burden  of  correction 
is  then  thrown  on  the  shoulders  of  the  management.  The  cost 
system  will  disclose  the  leak  but  cannot  stop  it. 

§  54.     Spoiled  Work. 

A  full  report  should  be  made  of  spoiled  or  defective  ma- 
terial. An  excellent  form  for  this  purpose  is  shown  in  Figure 
149.  The  form,  as  shown,  is  adapted  for  use  in  a  machine 
shop,  but  may  easily  be  modified  to  meet  the  requirements 
of  any  other  line  of  production. 

This  report  fomi  calls  for  a  specific  statement  as  to  the 
work  spoiled,  the  workman  responsible,  the  department  and 
order  number  in  which  it  occurred,  and  the  name  of  the  fore- 
man in  charge.  It  also  provides  for  a  statement  of  why  the 
loss  occurred,  what  was  done  with  the  spoiled  material,  and 
indicates  the  proper  entries  for  the  adjustment  of  the  whole 
matter. 

The  lower  part  of  the  card,  separated  by  perforations, 
provides  for  a  full  statement  of  the  work  spoiled,  the  depart- 
ment in  which  it  occurred,  the  employee  responsible  and  the 
reasons  for  the  spoilage.  The  upper  portion  of  the  report 
reaches  the  accounting  room  in  due  course;  the  lower  portion 
is  sent  to  the  superintendent  for  his  attention  and  judgment 
in  placing  the  blame  where  it  properly  belongs,  after  which 
it  is  filed  under  the  workman's  number  and  becomes  a  part 
of  his  efficiency  record. 

§  55.     Store-Room  Requisitions  for  Material. 

Store-room  requisitions  for  material,  or  "stores  orders" 
as  they  are  termed,  are  found  in  many  different  forms,  due 
to  the  fact  that  products  and  requirements  in  the  different  lines 
of  manufacture  vary  so  widely.  Thus  in  one  line  several 
months  may  perhaps  intervene  between  the  time  the  factory 
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order  issues  for  the  building  of  a  given  number  of  units  and 
the  time  the  first  unit  of  a  lot  is  finished.     A  requisition  for 
material  used  under  such  conditions  is  shown  in  Figure  75. 
In  other  lines,  production  orders  for  component  parts  or  ele- 
ments to  be  made  up  for  stock  are  issued  as  may  be  necessary 
to  maintain  the  proper  visible  supply.     Stores  orders  used 
under  such  circumstances  are  shown  in  Figures  16,  20,  67-70. 
Or,  again,  when  the  component  parts  or  elements  of  a  machine 
are  in  stock,  an  order  for  a  given  number  of  completed  units 
is  practically  nothing  more  than  an  assembling  order.    A  form 
of  requisition  used  under  such  circumstances  is  shown  in  Fig- 
ures 17,  76-79. 

It  not  infrequently  happens  that  a  production  order  is 
issued  for  a  given  number  of  finished  units  to  be  made  up 
from  start  to  finish,  save  for  certain  interchangeable  parts 
which  are  usually  made  up  for  stock  on  separate  production 
orders  and  requisitioned  as  needed.  It  sometimes  happens  that 
the  stock  of  these  parts  is  exhausted  at  the  time  the  unit  or- 
der is  to  be  put  through.  In  such  case  two  courses  may  be 
pursued.  Just  enough  of  the  parts  may  be  made  up  for 
the  immediate  unit  order,  in  which  case  the  parts  are  included 
as  part  of  this  order.  Or  a  full  supply  may  be  made  up  for 
stock,  in  which  case  they  are  either  made  on  a  separate  order 
number  or  are  included  in  the  unit  order  number  and  the 
surplus  then  transferred  to  stores  or  to  another  order  num- 
ber. When  this  latter  course  is  pursued,  the  "Transfer  be- 
tween Order  Numbers"  (Figure  157)  may  be  used. 

When  parts  are  made  up  on  a  separate  order  number 
they  are,  when  finished,  credited  to  "Goods  in  Process"  and 
charged  to  "Semi-Finished  Product."  Semi-finished  product 
is  carried  in  the  stores  department  and  on  the  records  in  the 
same  manner  as  raw  material,  and  is  issued  upon  the  usual 
requisition  or  stores  order.  The  charges  for  raw  material 
furnished  for  production  orders  covering  semi-finished  pro- 
duct are  handled  in  the  same  manner  as  similar  charges  to 
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production  orders  which  cover  completed  product.  The  syn- 
thetical or  controlling  record  is  found  in  the  Production  Or- 
der Register  under  "Raw  Material"  in  both  cases.  The  ana- 
lytical record  is  found  under  the  respective  order  numbers, 
either  in  the  form  of  individual  entries  on  the  Production  Or- 
der Register  or  in  the  items  of  the  material  requisitions  bear- 
ing the  number  of  the  particular  order. 

§  56.     Routine  of  Requisition. 

The  requisition  form  for  issuance  of  material  to  be  used 
in  parts,  is  preferably  a  large-sized  tag  (Figures  16-19), 
numbered  and  perforated  to  permit  the  easy  separation  of  its 
coupons.  The  upper  portion  has  space  for  date,  order  num- 
ber, name  of  part,  and  any  other  relevant  data  that  may  be 
desired,  while  the  lower  portion  or  coupon  is  a  requisition 
for  the  necessary  material.  This  requisition  coupon  in  its 
simplest  form  is  merely  the  order  number  followed  by  a  list 
of  the  articles  or  materials  required,  and  is  detached  by  the 
storekeeper  when  he  issues  the  specified  materials. 

The  items  of  these  coupons  or  requisitions  are  listed,  by 
order  number  only,  upon  a  form  known  as  the  "Material  Cou- 
pon Summary"  (Figure  81),  having  columns  as  may  be  de- 
manded by  the  particular  system  employed;  as,  for  instance, 
"Order  No.,"  "Goods  in  Process,  Dr.,"  "Store  Room,  Cr.," 
the  latter  having  as  many  subheads  as  may  be  desired,  these 
representing  the  various  groupings  into  which  material  is 
divided  in  the  particular  plant.  The  form  shown  in  Figure 
81  is  grouped  for  a  metal-working  plant. 

The  storekeeper  may  for  his  own  protection,  retain  a 
carbon  copy  of  the  store  room  coupon  analysis,  if  desired,  but 
the  original,  together  with  the  coupons,  is  sent  to  the  cost  de- 
partment where  the  individual  items  appearing  upon  the  cou- 
pons are  entered  upon  the  Stock  Ledger  (Figure  50)  at  cost. 
When  all  the  items  have  been  posted,  extensions  are  made  at 
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the  prices  shown  by  the  Stock  Ledger  and  these  extensions  are 
entered  on  the  coupon  analysis. 

Each  coupon  is  then  filed  away  under  its  shop  order  num- 
ber while  the  clerk  in  charge  of  the  coupon  analysis  ascer- 
tains and  enters  the  footings  of  its  various  columns,  and 
prepares  its  data  for  entry  upon  a  "recapitulation  sheet" — 
similar  to  the  coupon  analysis  in  its  general  form — through 
which  the  figures  find  their  way  to  the  General  Exhibit  (Fig- 
ures 204-210).  The  total  of  the  "Goods  in  Process"  column 
is  passed  to  the  debit  of  "Goods  in  Process  Material"  on  the 
General  Exhibit,  while  "Store  Rooms"  gets  credit  for  a  like 
amount.  The  analysis  of  the  material  grouping  does  not 
ordinarily  appear  on  the  General  Exhibit,  being  maintained 
by  means  of  the  recapitulation  sheet. 

Charges  to  the  individual  factory  order  numbers  on  the 
"Production  Register"  (Figures  25-39)  are  usually  made 
from  the  coupon  analysis  by  posting  the  items  appearing 
against  each  successive  order  number  in  the  "Goods  in  Pro- 
cess" column. 

The  analysis  of  material  on  the  coupon  or  requisition 
form  of  Figures  18,  19  can  be  varied  to  suit  the  needs  of  the 
individual  plant.  Where  there  are  several  different  forms 
used  for  drawing  material  or  finished  parts  from  stores  (Fig- 
ures 67-70,  76,  79),  these  different  forms  may  be  distin- 
guished by  form  symbols  or  letters,  and  the  "summary 
sheet" — which  is  merely  a  more  elaborate  form  of  the  cou- 
pon analysis — shown  in  Figures  82,  83,  is  so  arranged  as  to 
indicate  by  check  marks  the  identity  of  each  withdrawal  requi- 
sition. This  feature  is  important  to  the  storekeeper  as  when 
the  requisitions  (cards  or  tags)  leave  his  possession,  his  only 
evidence  of  the  transaction  is  his  carbon  copy  of  the  coupon 
analysis  or  summary  sheet. 

When  detached  departments  have  stores  close  at  hand  or 
have  individual  store-rooms,  and  goods  are  withdrawn  by  or 
under  direction  of  the  foreman  as  occasion  demands,  then 
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a  special  form  (Figure  72)  may  be  used  to  advantage,  such 
withdrawals  being  reported  to  the  main  office  once  a  day,  or 
once  a  week,  or  as  often  as  a  sheet  is  full,  provided  it  does 
not  overrun  the  current  cost  period. 

When  the  factory  order  for  semi-finished  product  (Fig- 
ure 10)  is  completed,  the  lower  portion  of  the  tag  is  detached, 
listed  upon  a  store-room  report  such  as  is  shown  in  Figure 
80,  and  returned  with  the  report  to  the  cost  department.  Here 
the  report  goes  first  to  the  order  clerk,  who  enters  "Total 
Finished"  on  his  Production  Register  (Figure  25)  and  places 
a  check  mark  on  each  tag,  to  indicate  that  such  entry  has  been 
made.  The  store-room  report  next  goes  to  the  cost  clerk,  and 
as  soon  as  all  time  and  costs  are  in  for  the  various  items  on 
the  sheet,  the  proper  amounts  are  entered  on  the  cost  records, 
and  the  sheet  is  totalled  and  sent  for  entry  on  the  General  Ex- 
hibit, preferably  through  a  recapitulation  sheet.  "Semi- 
Finished  Product"  will  be  charged  with  the  footing  of  the 
total  cost  column,  and  "Goods  in  Process"  will  be  credited 
with  the  same  amount  under  "Material,"  "Labor,"  and  "Ex- 
pense" respectively.  Either  before  or  after  entry  on  the  Gen- 
eral Exhibit,  the  store-room  reports  go  to  the  stock  clerk 
and  the  individual  items  or  parts  are  posted  to  the  Stock 
Ledger. 

In  the  case  of  material  and  parts  for  an  assembling  or 
completing  order,  the  larger  form  of  requisition  shown  in 
Figure  75  will  be  found  more  suitable.  This  form  is  usually 
a  detailed  list  of  the  component  parts  of  the  product  and  of 
the  items  used  in  connection  with  it,  the  parts  frequently  num- 
bering as  high  as  fifty  or  even  more.  The  items  required  are 
indicated  by  entering  against  them  under  the  heading  "Quan- 
tity" the  number  required.  These  entries  are  made  in  the 
cost  department.  One  copy  of  the  requisition  is  filled  out  com- 
plete and  sent  to  the  store-room,  and  another  copy,  filled  out 
only  with  the  shop  order  number,  is  retained  in  the  cost  de- 
partment binder  with  others  of  its  kind. 
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The  Storekeeper  can  check  from  this  form  the  tags  for 
finished  parts  (Figure  lo)  as  these  finished  parts  are  received 
by  him,  if  they  have  been  made  on  separate  orders.  One  or 
more  times  during  each  month  or  four-week  period  the  store- 
keeper's binder  can  be  sent  in  to  the  cost  department,  and  those 
articles  which  have  been  checked  off  as  material  issued  can  be 
copied,  extended  and  totalled  so  that  the  General  Exhibit  will 
show  the  material  that  has  been  credited  to  the  store-room  and 
charged  to  "Goods  in  Process." 

For  issuance  of  material  to  replace  spoiled  parts,  any 
ordinary  form  of  requisition  blank  may  be  used,  such  blanks 
being  listed  on  a  "requisition  analysis"  (Figures  81-83). 


CHAPTER  VII. 

APPLYING  COST  OF  MATERIALS. 

§  57.    Methods  of  Applying  Material  Costs. 

Applying  the  cost  of  material  which  enters  into  a  manu- 
factured product  is  a  simple  matter.  There  are  many  plans 
for  doing  this,  varying  as  to  detail  but  all  capable  of  being 
brought  under  the  two  following  general  methods : 

(i)  Order  Number  Ch<irges,  Under  this  method  the 
quantities  and  values  of  material  actually  drawn  from  stores 
or  purchased  for  a  specific  order  number  are  charged  to  that 
order  number. 

(2)  Departmental  Charges.  Under  this  method  the 
quantities  and  values  of  material  actually  drawn  from  stores 
by  or  purchased  for  a  certain  department  are  charged  to  that 
department.  Thereafter  the  department  is  credited  with  the 
amount  of  material  actually  used  in  its  operations,  the  differ- 
ence between  these  debits  and  credits  showing  the  material 
which  should  be  on  hand  in  that  department. 

In  the  department  the  costs  of  materials  are  charged  to 
the  specific  order  number  for  which  they  are  used.  As  will  be 
seen,  the  only  difference  between  the  two  methods  lies  in  the 
fact  that  under  the  first  method  materials  are  charged  to  the 
specific  order  number  direct,  and  under  the  second  method 
they  are  charged  to  the  specific  order  number  through  the 
department,  the  actual  charge  to  the  order  number  being 
made  in  the  department. 

§  58.    Scrap  Material. 

Frequently  scrap  or  waste  stock  is  utilized  by  being  made 
up  into  parts  or  even  small  articles;  as  for  instance,  wood- 
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room  scrap  is  made  into  drawer  pulls,  rolling  pins,  and  bread 
boards;  clippings  from  sheet  iron  and  steel  are  made  into 

small  patterns;  short  lengths  of  bar  iron  and  steel  are  made 

into  nuts  and  bolts,  braces  and  wheel  spokes. 

This  use  of  scrap  brings  up  the  question,  What  material 
costs  shall  be  applied  to  articles  made  out  of  scrap?  Shall 
the  material  be  charged  at  the  original  cost  of  the  material, 
or  shall  it  be  charged  at  its  scrap  value?  Thus  a  case  in  point — 
wood-room  scrap  in  a  certain  factory  was  used  in  the  con- 
struction of  a  cheaply  made  wheelbarrow,  and  the  question 
arose  as  to  what  cost  for  material  should  be  applied  against 
the  barrow.  Should  the  scrap  be  charged  at  full  lumber 
value  or  at  its  value  for  scrap? 

The  respective  arguments  are,  on  the  one  hand,  that 
the  price  actually  paid  for  lumber  less  the  ordinary  percentage 
for  scrap,  is  not  the  proper  charge  against  the  shop  order  in 
which  that  lumber  is  used,  when  the  scrap  is  utilized  for 
other  products  in  which  the  material  has  a  higher  value  than 
the  constituent  scrap  as  scrap.  From  this  point  of  view,  the 
lumber  charge  to  the  original  shop  order  should  be  decreased 
and  the  scrap  be  charged  at  full  lumber  value  or  such  pro- 
portion thereof  as  may  seem  equitable. 

On  the  other  hand,  it  is  argued  that  as  this  scrap  has 
already  been  once  paid  for  by  the  customer  on  the  original 
shop  order,  it  costs  nothing  and  therefore  should  be  either 
treated  as  nil  in  the  cost  records,  or  be  entered  at  its  scrap 
value.  Also  it  is  argued  that  a  product  made  from  scrap 
is  usually  marketed  at  so  low  a  price  that  if  the  raw  material 
were  charged  to  it  at  full  lumber  cost,  the  scrap  product  would 
in  many  cases  appear  on  the  records  as  costing  more  than  its 
selling  price. 

Logically  it  would  seem  that  the  actual  cost  to  the  con- 
cern per  foot  or  unit  of  material  should  apply  to  each  and  every 
article  produced  from  that  material.  The  author  is  fully  of 
the  opinion  that  this  should  be  done.    Certainly  this  gives  the 
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most  equitable  basis  on  which  to  calculate  the  cost  of  the 
several  articles  of  product,  whether  this  product  be  made  from 
scrap  or  from  material  in  its  original  condition. 

The  danger  in  omitting  the  charge  for  material  where 
scrap  is  utilized,  or  in  charging  it  on  the  basis  of  scrap  values, 
lies  in  the  fact  that  in  possible  future  reference  to  the  cost 
price  of  such  jobs,  the  material  element  may  be  overlooked 
or  entered  at  scrap  value,  and  a  price  be  made  on  a  repeat 
order  that  does  not  include  material  at  its  real  cost.  If  scrap 
were  on  hand  for  such  a  job  the  quotation  would  be  safe,  but 
if  scrap  were  not  on  hand  it  might  be  decidedly  unsafe.  The 
only  safe  plan  is  to  charge  the  job  with  whatever  material  is 
used  at  the  going  prices  for  such  material. 

When  scrap  material  is  charged  to  its  product  at  a  higher 
cost  than  its  scrap  value,  it  is  obvious — wastage  having  al- 
ready been  allowed  for  on  the  basis  of  scrap  values — that  a 
greater  material  cost  has  been  charged  into  product  than  is 
called  for  by  the  records.  Such  variations  are  best  adjusted 
by  passing  their  amount  to  the  credit  of  ''Variation  of 
Weights  and  Measures"  Account  (§  156),  or  to  the  account 
"Over,  Short  and  Damage"  (§  154),  or  to  one  of  the  cor- 
responding reserve  accounts. 


PART  III.— LABOR. 


CHAPTER  VIIL 

TIME  RECORDS. 

§  59.     Time  Reports. 

The  importance  of  accurate  time  reports  cannot  be  em- 
phasized too  strongly,  for  without  them  accurate  cost  finding 
is  impossible.  If  less  time  is  reported  on  some  particular  job 
than  was  actually  consumed,  then  some  other  job  has  to  bear 
the  burden,  and  the  findings  of  the  cost  system  are  false  and 
misleading. 

The  time  reporting  system,  whatever  its  precise  form, 
should  show  the  total  hours  of  labor  expended  on  each  individ- 
ual order  number  and  also  the  total  of  each  day's  labor.  The 
number  of  hours  devoted  to  each  separate  order  number  is  a 
prime  necessity  for  the  distribution  of  manufacturing  ex- 
penses. The  total  of  each  day's  labor  is  necessary  for  entry 
on  the  General  Exhibit  (Figures  206,  210)  where  it  is  debited 
to  the  proper  controlling  accounts — which  are  for  productive 
time,  "Goods  in  Process — Labor,"  and  for  non-productive 
time,  "Manufacturing  Costs," — ^and  is  credited  to  "Accruing 
Pay  Roll." 

Time  reports  vary  widely  in  form  and  in  method  of  use. 
Under  some  conditions  individual  job  cards  are  used  to  report 
the  time  expended  on  each  separate  order  number.  In  this 
case  the  time  of  employees  between  "in  and  out"  not  re- 
ported on  their  cards,  represents  the  time  lost  between  jobs. 
Under  other  conditions  time  cards  are  used  which  show  the 
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disposition  of  the  employee's  time  for  the  entire  day,  idle 
time  being  shown,  as  well  as  active  working  time. 

§  60.    "In  and  Out*'  Time  Register. 

An  "in  and  out"  time  register  or  record  is  convenient 
but  is  not  a  prime  necessity  of  a  cost  system,  especially  where 
a  clock  or  stamp  is  used  for  recording  time  on  individual  job 
orders.  If  time  cards  similar  to  any  of  those  shown  in  Fig- 
ures 96-99,  loi,  102,  106,  107  are  used,  no  further  "in  and 
out''  time  is  necessary. 

Where  the  "in  and  out''  register  is  in  use,  tardy  em- 
ployees may  be  required  to  report  to  a  clerk  entrusted  with 
the  duty  of  reporting  tardiness,  and  this  record  may  be  turned 
in  daily  to  the  cost  office.  Where  an  employee  stops  before 
the  regular  time  for  closing,  this  fact  should  be  noted  by  him 
on  the  last  time  report  made  for  that  day.  In  either  case,  the 
explanation  is  merely  for  the  information  of  the  cost  de- 
partment, as  the  employee  can  have  credit  on  the  pay  roll  for 
only  such  time  as  is  shown  to  be  due  him  by  his  time  cards. 

This  presupposes  that  each  employee's  work  is  planned 
ahead  so  that  he  may  turn  directly  from  one  job  number  to 
the  next,  stamping  or  ringing  "out"  on  the  first  job  card  and 
ringing  "in"  at  once  on  the  nexf.  There  are  then  no  pauses 
or  lost  time  between  the  two  jobs — a  condition  desirable  not 
only  from  the  accounting  standpoint  but  from  the  standpoint 
of  individual  efficiency.  If  this  is  not  the  case,  there  is  "idle 
time"  between  jobs  which  is  a  direct  loss  to  either  employer 
or  employee,  depending  upon  the  method  of  labor  payment, 
the  employer  suffering  to  some  extent  in  either  case. 

§  61.     Recording  Time. 

The  most  efficient  form  of  time  report  is  one  on  which 
both  the  beginning  and  finishing  time  is  recorded  by  a  clock 
or  time  stamp.     This  records  the  facts  and  precludes  the 
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falsification  and  evasion  possible  under  almost  any  other  con- 
ditions. 

Where  the  time  register  is  not  in  use,  time  reports  must 
be  made  out  by  hand.  There  are  many  forms  of  time  reports 
adapted  for  this  use,  ranging  widely  in  scope  and  character. 
Some  of  these  are  reproduced  in  Figures  1 15-122.  Those 
shown  are  all  good  forms  for  time  recording,  and  any  one  of 
them  may  be  used  to  advantage  under  the  conditions  for  which 
it  is  adapted.  The  choice  will  depend  entirely  upon  the  require- 
ments of  the  cost  system  in  use,  as  the  time  record  must,  of 
course,  "dovetail"  with  the  general  plan  of  cost  accounting. 

In  some  shops  a  timekeeper  constantly  circulates  among 
the  employees  and  records  each  change  of  job.  Where  this 
system  is  in  use,  the  cards  or  report  forms  shown  in  Figures 
128,  129  may  be  used  to  advantage.  In  other  shops  the  fore- 
man is  directly  responsible  for  a  proper  record  of  time  and 
makes  the  time  reports  himself  as  the  employees  report  to 
him — a  modification  of  the  timekeeper  plan.  Neither  the  per- 
ambulating timekeeper  nor  the  recording  foreman  plan  is 
to  be  recommended.  In  either  case  the  workmen  are  required 
to  remember  the  time  they  finished  one  job  and  began  another 
and  report  this.  In  nine  cases  out  of  ten  it  will  be  found  that 
they  make  a  pencil  memorandum  of  the  "times"  to  be  re- 
ported, and  if  such  a  record  is  to  be  made  it  would  better  be 
made  on  the  final  time  report  than  entered  as  a  merely  pre- 
liminary memorandum. 

It  may  also  be  said  generally  that  it  is  not  advisable  to 
make  bookkeepers  out  of  shop  hands.  This  is  especially  true 
where  the  class  of  help  employed  is  illiterate.  In  such  case 
any  record  to  be  made  by  the  men  should  be  made  through 
the  medium  of  some  modern  and  effective  time  recorder.  Then 
the  act  required  of  the  shop  hands  is  merely  automatic  and  the 
time  is  recorded  accurately  and  easily. 

§  6a.     Using  Time  Reports. 

"Filling  in"  is,  of  course,  necessary  in  any  form  of  time 
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card.  In  some  factories  the  foreman  or  a  clerk  makes  out 
the  body  of  the  time  card,  leaving  the  starting  and  stopping 
time  to  be  filled  in  by  the  workman.  This  latter  is  probably 
the  best  method  under  ordinary  conditions,  especially  where 
time  recorders  are  used,  as  the  employees  are  not  then  called 
upon  to  use  any  brain  capacity  whatever  in  the  handling  of 
their  time  cards.  The  time  recorders  do  this  for  them.  When 
enough  registers  are  supplied  so  that  the  men  need  go  but  a 
short  distance  to  reach  them,  less  time  is  required  to  make 
this  accurate  and  desirable  form  of  record  than  is  required 
by  the  average  shop  hand  to  himself  laboriously  write  a  more 
or  less  inaccurate  record  on  the  card. 

As  the  job  cards  receive  the  final  stamp  or  record  they 
should  be  dropped  into  a  locked  box  near  the  time  recorder, 
from  whence  they  should  be  removed  at  least  each  day  by  a 
cost  department  clerk. 

When  a  machine  is  under  construction  it  is  advisable 
in  almost  every  case  to  work  out  costs  on  individual  parts 
rather  than  to  take  the  machine  as  a  whole.  In  fact,  the 
cost  in  its  truer  sense  is  not  known  unless  the  costs  on  in- 
dividual parts  are  known.  Where  costs  are  worked  on  in- 
dividual parts,  the  various  parts  being  made  contemporaneous- 
ly, the  shop  order  can  apply  to  the  entire  machine  or  other 
article,  while  the  various  parts  can  be  made  under  separate 
or  sub  shop  orders,  the  common  order  number  being  used  in 
connection  therewith.  This  plan  insures  the  proper  segrega- 
tion of  the  time  reports  under  the  common  shop  order  num- 
ber, both  for  parts  and  for  the  machine  or  other  article  as  a 
whole,  and  yet  the  details  of  work  on  the  parts  are  presented 
in  such  manner  that  the  information  may  be  effectively  classi- 
fied. 

§  63.     Forms  of  Time  Reports. 

Time  cards  for  use  with  time  recorders  are  shown  in 
Figures  96-110.     A  common  form  of  time  card  where  time 
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recorders  are  not  used,  has  a    list    of    different    operations 
printed  on   its  back,  the  employee  indicating  the  work  he 
has  done  by  a  check  mark  against  the  proper  operation,  there- 
by saving  the  necessity  of  writing  it  out  in  full.     Included  in 
the  printed  details  of  this  time  card  are  clock  dial  imprints, 
and  on  these  the  workman  checks  his  starting  time  and  his 
stopping  time.    The  form  is  a  fairly  good  one. 

Another  very  good  card  for  use  where  time  recorders 
are  not  employed  is  shown  in  Figure  115.  Here  the  time 
space  for  "On"  is  subdivided  so  as  to  cover  the  different 
possibilities.  Under  the  subhead  "Begun" — when  the  card  is 
subdivided  as  shown  in  Figure  115 — is  entered  the  beginning 
time;  under  "Continued,"  the  time  work  is  begun  on  the 
succeeding  day  when  no  other  work  has  intervened;  and 
under  "Resumed,"  the  beginning  time  when  other  work  has 
intervened. 

Time  "Off"  is  similarly  subdivided.  On  the  card  as 
shown,  under  "Unfinished"  is  entered  the  stopping  time  when 
work  is  not  finished  at  end  of  day;  under  "Interrupted,"  the 
time  when  employee  is  diverted  to  another  job;  under  "Op- 
eration Finished,"  the  time  when  the  work  under  that  ticket 
is  finished;  and  under  "Job  Finished,"  the  time  when  the 
job  is  complete  with  no  more  time  tickets  to  follow. 

This  same  form  of  card  may  be  used  with  a  time  record- 
er if  made  sufficiently  large  to  provide  stamping  spaces  under 
or  against  the  different  headings.  Or,  again,  it  may  be  adapt- 
ed for  such  use  more  simply  by  providing  a  stamping  space 
under  both  the  heading  "On"  and  the  heading  "Off,"  the  par- 
ticular subhead  referred  to  being  checked  with  pencil  or  in- 
dicated in  some  similar  way. 

§  64.    Reporting  Non-Productive  Time. 

In  non-productive  work  there  should  be  standing  shop 
orders  for  the  different  classes  of  work ;  as  for  instance,  "Re- 
pairing   Machinery,"    "Qeaning    Machinery,"    "Trucking," 
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**Store  Room  Labor,"  "Sweeping  and  Cleaning  Shop,"  etc., 
etc.  For  such  labor  the  time  report  is  practically  the  same 
as  for  productive  labor,  except  that  a  designating  color  is 
usually  employed  as  a  matter  of  convenience.  Also  a  color 
scheme  for  non-productive  time  cards  may  be  used  to  ad- 
vantage as  between  different  departments.  *'Non-productive" 
time  reports  will  not  be  used  ordinarily  by  producers  unless 
they  are  on  non-productive  work  for  the  entire  day,  non- 
productive time  less  than  a  day  being  reported  on  the  regular 
productive  form. 

§  65.     Decimal  System  of  Time  Reporting. 

Some  few  factories  use  the  decimal  system  of  time  re- 
porting, under  which  the  clock  dial  is  divided  into  ten  periods 
of  six  minutes  each.  (See  Figures  109,  no).  These  divi- 
sions are  for  the  minute  hand  only,  the  hour  hand  remaining 
as  on  the  ordinary  form  of  time  card.  The  first  division,  rep- 
resenting six  minutes,  is  numbered  "i";  the  second,  repre- 
senting twelve  minutes,  is  numbered  "2" ;  and  so  on  up  to  the 
ninth  division  representing  fifty- four  minutes.  If  work  be- 
gins or  stops  on  the  hour,  the  hour  alone  is  checked. 

Under  this  method  the  six  minutes'  period  is  the  unit, 
the  *'give  and  take"  plan  being  followed ;  that  is,  if  the  actual 
time  be  eight  minutes  after  the  hour,  the  eight  minutes  are 
treated  as  six  and  the  first  division  of  minutes  is  checked. 
If  the  time  is  ten  minutes  after  the  hour,  the  second  division 
is  checked,  giving  the  minutes  as  twelve.  If  the  time  is  nine 
minutes  after  the  hour,  the  minute  time  coming  in  the  middle 
of  a  division  is  entered  as  six  minutes  or  as  twelve  minutes, 
according  to  the  general  rule  adopted.  Both  time  stamps  and 
clock  stamps  are  made  for  use  with  this  decimal  minute  system. 

§  66.     Time  Recording  Devices. 

The  ordinary  time  clock  and  time  stamp  are  familiar. 
The  adaptation  of  these  to  the  decimal  system  of  time  record- 
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ing  has  been  discussed  in  the  preceding  section.  Beyond  these 
there  are  at  least  two  time  calculating  devices  on  the  market 
which  compute  and  record  elapsed  time  automatically  in  con- 
nection with  the  act  of  final  registration.  Another  device  au- 
tomatically computes  elapsed  time,  reduces  it  to  a  money  value 
at  whatever  rate  per  hour  is  desired,  and  registers  both  the 
number  of  hours  employed  and  the  money  value  at  the  speci- 
fied rate. 

§  67.     "Group"  Order  Numbers. 

Where  parts  are  sufficiently  large,  or  are  made  in  con- 
siderable quantities  at  one  time,  or  where  for  any  other  rea- 
son the  labor  expended  on  them  is  sufficient  to  warrant  a  spe- 
cific order,  they  should  always  be  made  under  a  shop  order  as 
the  best  and  most  direct  means  of  getting  at  the  desired  facts. 
Where,  however,  a  large  number  of  parts  go  to  make  up  a 
single  article,  a  system  of  separate  orders  and  reports  on  each 
part  is  voluminous  and  top-heavy  and  the  time  consumed  in 
recording  the  labor  is  not  justified  by  the  results. 

In  any  such  case,  if  groups  of  individual  parts  go  to 
make  up  elements  and  such  elements  are  used  in  common  in 
different  articles,  these  articles  varying  as  to  size  or  some 
other  characteristic,  the  elements  may  be  treated  as  units  and 
be  made  under  independent  order  numbers.  This  arrives  at 
the  desired  facts  more  accurately  than  when  a  single  order 
number  covers  the  entire  article  and  its  elements,  while  at 
the  same  time  avoiding  the  multiplicity  of  reports  and  data 
incident  to  a  separate  order  number  for  each  individual  part. 

§  68.    Time  Reports  and  the  Pay  Roll. 

The  pay  roll  is  made  up  from  the  time  reports.  Its  total 
amount  must,  of  course,  exactly  balance  the  controlling  "Ac- 
cruing Pay  Roll  Account"  at  the  end  of  the  pay-roll  period. 
For  pay-roll  purposes  a  coupon  time  report  is  convenient 
(Figures   loi,    118).     When  this  is  used,  the  coupons  are 
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detached  as  filled,  each  separate  shop  order  is  given  its  proper 
time  charge,  and,  for  purposes  of  reference,  the  coupons  for 
each  order  number  are  filed  under  the  proper  number.  At  the 
same  time,  the  stub  containing  the  total  time  for  the  day  is 
filed  under  the  workman's  number  and  held  until  the  pay  roll 
is  to  be  made  up,  when  all  the  stubs  are  removed  and  sum- 
marized for  the  pay  roll. 

A  form  of  pay  roll  convenient  for  use  with  this  form  of 
time  report  is  shown  in  Figure  132.  It  consists  of  a  master 
sheet  bearing  the  names  and  numbers  of  the  employees,  fol- 
lowed by  such  columns  as  may  be  demanded  by  the  accounting 
system  in  use.  This  serves  for  one  pay-roll  period.  For  sub- 
sequent pay  rolls,  sheets  are  provided  with  columns  similar 
to  those  on  the  master  sheet.  These,  used  with  the  master 
sheet,  obviate  the  necessity  of  writing  out  the  names  and 
numbers  of  employees  each  week.  The  master  sheet  serves 
its  purpose  until  changes  among  the  employees  necessitate  the 
preparation  of  a  new  sheet. 

Six  columns  will  usually  be  required  on  the  pay-roll 
sheets,  although  in  small  shops  or  under  certain  conditions 
three  will  answer,  especially  if  there  is  not  much  non-pro- 
ductive time.  In  the  first  column  is  entered  the  total  time 
credited  to  the  employee.  The  remaining  columns  show  the 
distribution  of  this  time  under  the  following  headings :  "Await- 
ing New  Work,"  "Power  Shut  Down,"  "Repairing  Machine," 
"Cleaning  Machine,"  "Productive  Work."  Where  an  analy- 
sis of  total  time  is  made  every  day  from  the  tickets,  the  non- 
productive work  can  all  be  totalled  in  one  column  and  three 
columns  are  then  sufficient.  In  cases  where  frequent  deduc- 
tions are  made  from  employees'  pay,  the  pay  roll  should  be 
provided  with  special  columns  to  show  these  deductions. 

In  the  United  States  Navy  Yards  the  method  of  record- 
ing time  and  computing  pay  rolls  is  briefly  as  follows : 

"The  time  is  reported  daily,  by  each  workman,  in  the 
form  of  an  individual  time  ticket  which  embraces  the  labor 
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performed  by  each  man  on  a  specific  job.  Separate  time  tick- 
ets are  used  when  more  than  one  job  is  worked  upon  during 
the  day.  The  tickets  are  approved  by  the  foreman,  leading- 
man,  or  quarterman,  and  are  forwarded  early  the  following 
morning  to  the  time  section  of  the  accounting  department, 
where  they  are  calculated  and  proved  for  each  shop  on  a  re- 
vised form  of  pay  roll.  Daily,  they  are  also  balanced  with 
the  total  wages  computed  according  to  the  number  of  em- 
ployees in  the  yard,  thus  keeping  an  accurate  account  of  the 
labor  expended.  *  *  * 

"After  the  tickets  are  sorted  to  jobs,  by  means  of  job- 
order  numbers,  they  are  forwarded  to  the  posting  section, 
where  they  are  posted  daily,  to  the  respective  job  orders,  by 
shops."* 

The  actual  payment  of  wages  is  outside  the  province  of 
the  cost  system,  but  a  rapid  method  of  paying  off  may  be  men- 
tioned. A  number  is  assigned  permanently  to  each  man.  On 
pay  day  a  long,  narrow  strip  of  canvas  is  stretched  along  the 
passage  way  or  space  where  the  men  assemble  to  receive  their 
pay.  On  this  strip  are  painted  or  stencilled  numbers  in  serial 
order  corresponding  to  the  numbers  given  the  men,  and  ar- 
ranged at  such  distance  apart  as  to  give  standing  room  op- 
posite each  number.  Each  pay-roll  envelope  bears  the  name 
and  number  of  the  man  to  whom  it  is  to  be  given  and  these 
envelopes  are  also  arranged  in  serial  order. 

When  paying-off  time  arrives  each  man  arranges  himself 
opposite  his  number  on  the  canvas.  At  a  signal  the  line 
moves.  As  each  man  approaches  the  pay  window  he  calls 
his  name  and  number  and  presents  his  identifying  check  or 
slip.  As  he  does  so  he  receives  the  envelope  containing  his 
pay  and  makes  way  for  the  man  behind  him.  Under  this 
plan  the  men  can  be  paid  off  almost  as  quickly  as  they  can 
walk  by  the  pay  window. 


*  Kngineerinff   News. 
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CHAPTER  IX. 

THE  PREMIUM  SYSTEM. 

§  69.     The  Premium  System — Ordinary  Form. 

The  basic  idea  of  the  premiiim  system,  as  it  is  ordinarily 
known,  is  a  standard  time  or  rate  of  production  with  a  fixed 
wage  or  payment  for  this  standard  of  achievement.  If  the 
employee  falls  short  of  the  standard,  he  is  penalized.  If  he 
attains  the  standard,  he  receives  the  agreed  wage  or  payment 
in  full  but  nothing  more.  If  he  exceeds  the  standard  he  re- 
ceives a  premium  or  bonus  based  upon  the  excess  achievement. 

Thus,  if  the  standard  time  for  a  certain  operation  is 
five  hours,  and  the  workman  by  superior  concentration,  activi- 
ty, or  ability  completes  the  work  in  four  hours,  an  hour  of 
his  time  has  been  saved,  and  under  the  plan  usually  adopted 
half  the  price  of  this  hour's  work  is  his.  In  addition  to  the 
saving  of  time,  overhead  expenses  are  likewise  saved,  but 
this  is  not  recognized  in  the  employee's  compensation,  and  is, 
in  practice,  a  clear  gain  to  the  manufacturer. 

The  equity  of  this  division  has  been  questioned,  some 
advocates  of  the  employee  claiming  that  he  should  receive 
the  entire  saving  on  labor.  This  is  a  question  for  the  individ- 
ual manufacturer  and  his  men  to  decide.  It  must  not,  how- 
ever, be  forgotten  that  there  must  be  some  material  induce- 
ment to  the  manufacturer  to  establish  and  maintain  the  sys- 
tem as  well  as  for  the  employee  to  work  under  it.  This  is  so 
because  the  introduction  of  the  system  involves  expense  and 
trouble  that  otherwise  would  not  be  incurred.  The  details  of 
the  plan  must  be  arranged;  the  standard  of  production  must 
be  established;  the  employees  must  be  trained  to  the  more 
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rapid  work  desired;  and  closer  supervision  must  be  provided 
to  maintain  the  quality  of  the  work  under  this  more  rapid 
operation. 

§  70.    The  Bonus  System. 

A  modification  of  the  ordinary  premium  system  some- 
times known  as  the  "bonus  system,"  provides  for  a  moderate 
bonus  or  premium  for  small  time  reduction,  and  a  graduated 
increase  of  bonus  as  time  is  further  reduced.  Thus,  one  such 
system  provides  for  a  io%  increase  of  wages  for  a  io%  re- 
duction in  time,  a  15/^  increase  of  wages  for  a  20%  reduction 
in  time,  and  a  20%  increase  of  wages  for  a  30%  reduction 
in  time,  etc.  The  objection  to  plans  of  this  character  is  found 
in  the  intricacies  involved  in  the  calculation  of  premium  earn- 
ings.  Clerks  competent  to  calculate  premium  earnings  on  a 
50%  basis  are  legion,  while  to  follow  up  the  more  compli- 
cated schemes  requires  an  accountant  with  some  of  the  quali- 
fications of  an  insurance  actuary.  The  employees  are  not 
themselves  usually  apt  at  comprehending  the  complex  calcu- 
lations resulting  from  these  graduated  scales  of  premium,  and 
more  or  less  friction  results. 

§  71.    The  "Stint"  System. 

Another  modification  of  the  premium  plan  employed  in 
some  classes  of  production  is  known  as  the  "stint"  system. 
Under  this  the  premium  or  reward  consists  of  a  gift  to  the  em- 
ployee of  all  time  that  may  be  saved  by  rapid  working.  Hav- 
ing decided  upon  the  number  of  units  of  output  that  may  be 
accomplished  in  one  day  or  one  week,  a  "stint"  or  "task"  is 
assigned  to  an  individual,  or  to  a  gang,  with  a  promise  that 
when  the  stint  is  performed  the  employee  or  employees  will 
be  required  to  do  no  more  that  day  or  that  week  as  the  case 
may  be.  Thus,  if  a  gang  finishes  the  day's  "stint"  three  hours 
before  the  regular  quitting  time,  the  men  have  these  three 
hours  for  themselves.    Or  if  the  stint  was  based  on  a  week's 
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work  with  the  same  average  saving,  the  men  would  have  for 
themselves  one  and  one-half  to  two  full  days. 

There  are  some  material  advantages  in  this  method  over 
the  ordinary  wage  system.  Thus,  the  "oflf  time"  aflfords  op- 
portunity for  repairing  or  cleaning  machinery  without  the 
loss  of  time  that  these  operations  usually  involve,  and  em- 
ployees are  usually  more  cheerfully  ambitious  while  working, 
looking  forward  to  the  leisure  time  for  their  own  recreation 
or  affairs.  If  the  method  is  properly  used  the  men  will  pro- 
duce more  units  of  work  under  it  than  under  any  of  the  reg- 
ular wage  systems. 

The  "stint"  system  as  compared  with  the  ordinary  pre- 
mium system,  has  the  obvious  disadvantage  of  not  yielding 
the  employees  an  increased  income.  Also  their  "idle  time"  re- 
sults in  continuing  overhead  expenses  while  no  productive 
work  is  going  on,  since  it  is  impossible  to  profitably  utilize 
the  odds  and  ends  of  time  gained  on  the  various  stints.  For 
these  reasons  the  method  is  but  a  short  step  in  the  right  direc- 
tion. It  will,  however,  be  found  a  good  method  to  adopt 
preparatory  to  the  introduction  of  a  premium  system,  since 
it  tends  to  show  what  the  employees  are  capable  of  doing  and 
thus  aflfords  a  basis  for  setting  up  an  intelligent  standard.  It 
also  familiarizes  them  with  the  general  idea  of  a  reward  for 
more  eflScient  eflFort. 

§  72.    The  Contract  System. 

The  plan  known  as  the  contract  system  is  somewhat  akin 
to  the  list-percentage  contract  system  described  in  §  73.  The 
two  plans  diflfer,  however;  the  present  plan  making  each  em- 
ployee or  crew  chief  a  contractor,  while  under  the  other  plan 
the  foreman  is  alone  a  contractor.  Under  the  present  plan 
a  certain  time  limit  is  fixed  for  the  completion  of  the  assigned 
task  or  contract,  as  in  the  case  of  the  stint  system,  and  there 
is  a  fixed  amount  paid  for  the  work  performed,  but  as  soon 
as  this  contract  is  completed,  the  contractor  may,  if  so  dis- 
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posed,  take  on  a  new  contract  instead  of  quitting  his  work. 
In  some  cases  the  "contractor*'  is  penalized  at  a  fixed  rate  per 
hour  if  his  work  is  not  performed  within  the  contract  limits. 
There  is  also  an  element  of  similarity  between  this  plan 
and  the  ordinary  piece-work  plan,  the  essential  difference 
lying  in  the  fact  that  under  the  contract  system  the  tasks  are 
usually  long  ones,  taking  perhaps  from  one  to  ten  days  or  more 
and  oftentimes  involving  a  gang  of  men  employed  directly 
by  the  crew  chief,  who  is  known  as  the  "contractor."  The 
payments  of  money  to  such  contractors  are  treated  as  advances 
until  the  contract  is  completed,  but  inasmuch  as  it  seldom  hap- 
pens that  a  pay-roll  period  and  the  termination  of  a  contract 
coincide,  the  pay  records  of  such  contractors  are  merely  ledger 
accounts  involving  frequently  recurring  items  of  debit  and 
credit. 

§  73.    Contract  System  under  List-Percentage  Plan. 

Where  the  list-percentage  system  is  used,  a  modification 
of  the  usual  premium  system  is  sometimes  employed — also 
known  as  the  "contract  system,"  but  differing  from  the  con- 
tract system  just  described  in  the  fact  that  the  foreman  alone 
is  the  contractor  and  is  held  responsible  for  the  work  of  his 
department 

Under  this  contract  plan  the  foreman  is  put  in  charge  of 
his  department  on  a  semi-independent  basis.  He  is  to  provide 
labor  and  is  paid  on  the  basis  of  output.  A  list  of  cost  per- 
centages is  fixed  for  material,  labor,  and  expense  for  each  pro- 
duct in  each  of  the  various  departments,  as  accurately  as  pos- 
sible, and  the  labor  percentage  determines  the  credit  the  fore- 
man is  to  receive  for  the  output  of  his  department.  Thus  in 
department  D  labor  may  be  fixed  at  2.6  of  the  list  price,  whicH 
figured  out  may  amount  to  $1.54  per  unit.  This,  then,  is  the 
price  the  foreman  is  allowed  for  labor  on  each  unit  of  the  pro- 
duct turned  out  in  his  department,  no  matter  what  the  amount 
he  actually  has  to  pay.    If  he  can  turn  out  his  product  at  a  less 
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cost  for  labor  than  that  allowed  him,  the  profit  is  his.  For 
his  compensation  and  further  profit  he  is  allowed  a  drawing 
account  against  a  percentage  on  the  cost  of  his  departmental 
output. 

Under  this  system  the  foreman  is  virtually  in  control  of 
his  department.  He  hires  his  own  men,  he  arranges  his  work 
and  conducts  its  operations  as  seem  to  him  best.  He  must, 
of  course,  conform  to  the  general  policy  of  the  concern,  must 
turn  out  a  product  strictly  up  to  standard  inspection  require- 
ments, and  is  held  strictly  accountable  for  the  proper  general 
operation  of  his  department  and  for  the  maintenance  of  rea- 
sonable costs;  but  outside  of  this,  his  goings  and  comings 
and  his  labor  troubles  are  his  own. 

It  is  but  seldom  that  a  contracting  foreman  is  person- 
ally able  to  finance  his  department.  Therefore,  while  he  hires 
his  own  men,  he  turns  in  his  report  of  the  amounts  due  them, 
at  the  end  of  each  pay  period,  and  the  concern  advances 
money  for  the  pay  roll,  charging  it  to  the  contracting  foreman. 
He  is  also  furnished  material;  supplying  nothing,  in  fact, 
beyond  labor  and  supervision. 

The  contracting  foreman  is,  as  stated,  allowed  to  draw  a 
certain  amount  each  month  on  his  personal  account,  and  a 
settlement  of  his  balance  is  made  once  or  twice  a  year.  At 
this  time  his  percentage  or  compensation  is  adjusted,  if  ad- 
justment is  necessary,  being  lowered  where  the  allowance  is 
clearly  excessive,  and  raised  where  it  appears  that  it  is  in- 
sufficient. 

An  account  is  kept  on  the  Factory  Ledger  with  each 
contractor,  and  as  money  is  advanced  to  meet  pay  rolls  or 
personal  items,  he  is  charged  with  the  amount.  On  the  other 
hand,  he  is  given  credit  for  the  allowed  percentages  on  all 
standard  product  passing  through  his  department,  and  an  ar- 
bitrary or  job  price  for  any  special  work  that  has  no  stand- 
ard percentage,  or  for  any  shortages  for  which  no  blame  at- 
taches to  the  contractor's  own  department. 
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The  handling  of  costs  of  repair  parts,  shortages,  etc., 
is  of  necessity  sharper  and  cleaner  cut  under  the  contract  plan 
than  is  ordinarily  the  case.  Hence,  a  separate  form  (Figure 
203)  is  used  to  properly  differentiate  the  various  costs  and 
credits  to  the  contractor. 

In  conjunction  with  the  contracting  foreman's  ledger 
account,  a  record  similar  to  that  shown  in  Figure  201  should 
be  kept,  in  order  that  close  records  may  be  made  of  fluctuations 
in  the  foreman's  account,  and  that  the  reasons  for  these  fluc- 
tuations may  be  discovered. 

A  broad  policy  is  necessary  to  the  success  of  the  plan. 
Usually  the  contracting  foreman  shares  his  profits  with  his 
men,  and  he  must  be  allowed  to  make  a  fair  margin  of  profit, 
both  for  himself  and  his  men.  If  otherwise,  his  interest  soon 
lags  and  he  becomes  no  more  than  an  ordinary  foreman  work- 
ing for  the  stipulated  drawing  account,  and  his  men  lapse  into 
ordinary,  indifferent  employees,  working  for  a  fixed  wage. 
To  prevent  this,  the  possible  profit  should  be  sufficient  to  be 
a  real  incentive,  and,  above  all  things,  should  be  stable.  When 
the  earnings  are  large  beyond  reason,  it  is  fair  enough  to  cut 
the  foreman's  percentages,  but  they  should  not  be  cut  so  far 
that  the  margin  of  profit  is  not  worth  the  increased  effort 
necessary  for  its  attainment. 

§  74*    Premiums  for  Quality. 

Still  another  form  of  the  premium  system  is  based  on 
quality  rather  than  quantity  of  work.  Such  a  system  may  be 
used  advantageously  in  the  making,  for  instance,  of  pearl 
buttons,  the  work  upon  which  is  done  on  a  basis  of  avoirdu- 
pois; i.  e.,  a  given  price  per  operation  per  pound  of  buttons 
produced.  A  premium  rate  of  perhaps  50%  over  ordinary 
piece-work  rate  is  fixed,  but  the  required  standard  must  be 
maintained  in  order  to  earn  the  premium  rate.  A  system  of 
"docks"  is  applied  for  shortcomings.     The  nature  of  these 
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"docks"  can  be  seen  by  reference  to  Figure  127,  which  is  an 
employee's  earning  record. 

To  determine  the  quality  of  the  product  and  the  amount 
due  employees,  an  inspector  takes  a  carefully  weighed  J4-Ib. 
sample  out  of  each  lot  as  he  comes  to  it;  one  sample,  as  a 
rule,  being  all  that  is  taken  from  a  given  lot.  This  sample  is 
carefully  scrutinized,  graded,  and  labelled.  Any  "docks"  dis- 
covered are  listed  on  the  employee's  production  report  and 
involve  a  predetermined  deduction  from  the  premium  rate. 

In  work  of  this  kind  the  nimiber  of  pounds  put  through 
a  given  machine  under  either  the  ordinary  plan  or  the  premium 
plan  is  approximately  the  same,  but  the  employees  become  more 
rapid  and  more  dexterous  in  feeding  the  blanks  into  the  var- 
ious machines.  A  larger  quantity  of  first-grade  product  is 
therefore  produced  with  a  corresponding  reduction  of  lower 
grade  buttons  and  "rejects"  which  are  of  little  or  no  value. 

Figure  127  which  is  discussed  on  the  preceding  page,  rep- 
resents a  daily  report  which  is  made  by  the  individual  em- 
ployee or  in  some  cases  by  the  foreman,  the  weights  being 
verified  and  the  docks  inserted  by  an  inspector. 

§  75.     Advantages  of  the  Premium  System. 

As  to  the  advantages  of  a  well-devised  premium  system 
but  little  need  be  said.  It  is  the  natural  method  of  securing 
the  best  eflfort  from  employees,  for  they  are  paid  on  the  basis 
of  what  they  do. 

The  adoption  of  an  effective  premium  system  means  not 
only  a  materially  increased  volume  of  product  and  a  materially 
decreased  percentage  of  burden,  but  employees  more  efficient 
and  contented  because  better  paid. 

The  results  obtained  from  an  effective  system  of  premium 
allowances  are  astonishing.  Thus  a  premium  system  was  in- 
stalled some  years  since  in  certain  departments  of  a  pork- 
packing  house  in  New  England.  Boys  had  been  employed  at 
$6  per  week  to  tie  link-sausages — so  many  boys  that  they 
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got  in  one  another's  way,  yet  they  could  not  keep  pace  with 
the  work.  Sausage  tying  was  one  of  the  operations  put  under 
the  premium  plan,  and  the  time  allowance  per  hundred  pounds 
was  cut  to  a  seemingly  ridiculous  figure.  For  the  first  two  or 
three  weeks  the  boys  could  not  make  more  than  a  quarter  of 
their  regular  pay,  but  as  time  went  on,  speed  was  gained, 
wages  increased,  and  eventually  it  was  found  that  two  boys 
could  care  for  the  entire  output  and  do  it  better  than  six  boys 
did  before.  The  two  boys  earned  weekly  somewhere  near 
$15  apiece.  The  actual  saving  on  this  one  operation  can  easily 
be  calculated. 

Much  the  same  conditions  exist  in  many  shops.  Machine 
work  cannot,  of  course,  be  speeded  up  as  much  as  is  possible 
in  the  tying  of  sausages — an  operation  depending  entirely 
upon  manual  dexterity — yet  the  output  on  machine  work  can 
ordinarily  be  greatly  increased.  It  will  be  recognized  that 
machine  work  can  always  be  so  manipulated  by  the  employees 
as  to  either  make  or  lose  time  or  product  for  the  manufacturer. 
Naturally,  if  it  is  made  worth  his  while  the  employee  will  do 
all  in  his  power  to  bring  out  the  best  that  is  in  him  and  in  his 
machine,  and  the  result  will  be  greatly  to  the  advantage  of 
the  employer. 

In  a  comparative  statement  by  Mr.  Nicholson,*  the  ad- 
vantages of  the  diflferent  methods  of  payment  are  set  forth  as 
follows :  "Given  a  certain  productive  increase  in  a  factory,  and, 
under  the  day  rate  plan,  the  employer  receives  all  the  benefit, 
while,  on  the  other  hand,  under  piece  work,  all  or  nearly  all 
the  gain  goes  to  the  workmen,  the  employer  saving  only  in 
the  indirect  expense.  Under  this  plan  the  profit  is  divided  more 
evenly,  each  side  receiving  a  gain  somewhat  proportionate  to 
its  interests  involved.  This  can  best  be  analyzed  by  an  ar- 
rangement in  tabular  form. 

"Suppose  a  factory  under  the  day  rate  system,  where  the 
men  produce  8  articles  in  a  day  of  lo  hours  at  30  cents  per 
hour.    We  are  to  analyze  the  costs  as  the  production  increases 


*  Nicholson,  "Factory  Organization  and  Costs/'  pp.  33,  24. 


I!22 


LABOR 


25  per  cent.,  or  to  10  articles,  per  day  under  the  stimulus  of 
a  new  wage  system.  It  is  fair  to  assume  that  under  the 
piece  work  plan,  the  rate  would  be  32  cents  per  piece,  and 
under  the  differential  rate  plan,  32  cents  each  for  8  pieces 
and  34  cents  each  for  10  pieces.  Likewise  with  the  premium 
plan;  let  the  pay  be  28  cents  per  hour,  with  a  premium  of 
14  cents  for  each  hour  saved. 

"It  must  be  noticed  that  if  the  workman  produces  at  first 
8  articles  per  day  and  then  10,  he  completes  his  former  pro- 
duction in  8  hours  and  thus  saves  2  hours  in  8.  As  the  sup- 
position is  that  his  increased  rate  is  constant,  this  means  that 
his  gain  in  a  day  of  10  hours  is  2j4  hours,  or  25  per  cent, 
which  agrees  with  his  general  rate  of  increase  as  it  should. 

"We  may  assume  the  cost  of  material  to  be  I2j^  cents  per 
article,  and  the  overhead  cost  to  remain  constant  at  $1.50 
per  day  for  a  production  of  8  articles  and  increasing  xV  or  6^ 
per  cent,  for  an  increase  of  25  per  cent,  in  production.  The 
increased  production  is  not  given  for  the  day  rate  system,  as 
in  the  first  place  the  increase  would  not  take  place,  and,  in 
the  second,  whatever  increase  there  might  be  would  all  go  to- 
wards the  employer's  profit.  The  results  obtained  under  the 
bonus  system  are  incorporated  in  this  table  for  future  refer- 
ence. The  rate  is  taken  as  28  cents  per  hour  at  a  production 
of  8  articles  a  day,  and  32  cents  per  hour  at  10  articles  per  day. 
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'•  *  *  ♦  Naturally,  in  a  table  similarly  arranged,  taking 
the  data  from  actual  experience  in  a  factory,  there  would  be 
considerable  change  in  the  several  items,  but  it  can  be  con- 
fidently asserted  that  the  table,  with  its  results,  is  relatively 
true.  It  then  follows  that  the  advocates  of  the  premium  plan 
have  a  very  good  basis  for  the  claim  that  by  this  way  the  profits 
accruing  from  increased  production  are  more  equitably  di- 
vided between  the  employer  and  the  labor  employed." 

§  76.     Operation  of  the  Premium  System. 

The  practical  operation  of  the  premium  system  is  well 
set  forth  in  the  following  paragraphs  paraphrased  from  the 
testimony  of  Mr.  Emerson  before  the  Interstate  Commerce 
Commission.* 

A  casting  that  ought  to  be  machined  in  three  hours 
comes  in,  and  it  is  perhaps  a  very  hard  casting  and  takes 
twenty  hours  or  more  to  machine.  Under  the  old  system  the 
man  in  charge  was  entirely  contented.  It  was  easier  for  him. 
He  stayed  there  and  watched  his  machine  take  off  those  fine 
hair  cuts — ^and  all  was  peace. 

Under  the  new  system  it  is  very  different.  Machining 
of  this  nature  is  scheduled  at  three  hours.  It  took  the  man 
twenty-three  hours  to  machine  his  casting.  He  was  losing 
out  on  his  efficiency  and  on  his  efficiency  reward.  This  was 
not  to  be  endured  and  a  prompt  appeal  was  made  to  the 
foreman.  The  foreman  came  around  in  a  hurry  to  see  what 
could  be  done.  He  was  losing  his  efficiency  on  the  man  and 
that  was  not  to  be  endured.  He  found  that  he  could  not  do 
anything.  So  he  hurried  off  to  the  superintendent,  reported 
the  conditions  to  him  and  asked  what  he  should  do  about  it. 

The  superintendent  investigated  and  found  the  castings 
were  hard.  "I  will  put  them  in  the  big  flange  furnace  and 
anneal  them  and  soften  them."  So  he  put  them  in  the  big 
flange  furnace  and  tried  to  anneal  them,  but  there  was  man- 
ganese in  the  steel  and  it  did  not  soften. 

*  Record,  pp.  3588-3592. 
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At  this  point,  the  superintendent  having  reached  the  end 
of  his  resources,  came  to  Mr.  Emerson  for  help.  Mr.  Emer- 
son said:  "The  proper  thing  to  do  is  to  have  a  special  time 
study  made  for  those  thirty-five  castings.  They  are  special 
castings,  much  harder  than  the  normal.  You  have  an  entire 
change  of  conditions.  Go  in  and  make  a  new  study  and  make 
it  date  back  to  the  first  casting."  So  a  new  study  was  made 
and  the  time  was  settled  for  those  particular  castings  at  twen- 
ty hours. 

The  man  after  that  attained  his  twenty  hours  and  was 
contented.  The  foreman  was  no  longer  losing  efficiency  on 
the  job  and  he  was  also  contented.  The  superintendent  was 
not  so  well  contented  for  Mr.  Emerson  said  to  him:  "You 
don't  get  out  of  it  so  easily.  You  are  going  to  be  charged 
up  with  seventeen  hours  loss  upon  each  one  of  these  castings. 
That  is  sheer  waste  and  should  not  have  occurred.  You 
should  not  have  let  hard  castings  like  that  come  into  the  shop." 

§  77.    Opposition  to  Premium  System. 

That  there  will  be  organized  opposition  on  the  part  of 
the  men  to  the  introduction  of  a  premium  system  is  a  foregone 
conclusion — there  is  usually  opposition  to  any  innovation  re- 
gardless of  its  merits.  In  the  case  of  the  premium  system 
there  is  perhaps  a  better  foundation  for  prejudice,  since  rate 
changing  on  the  part  of  short-sighted  manufacturers — the 
bane  of  the  premium  system — has  brought  it  into  such  gen- 
eral disrepute  among  employees  that  in  many  cases  they  will 
have  none  of  it. 

This  undeserved  opprobrium  has  prevented  the  intro- 
duction of  the  premium  system  into  many  plants  where  it  could 
and  should  be  used.  Where  the  system  is  opposed  in  this,  not 
unreasonable  but  unreasoning  way,  the  same  ideas  and  princi- 
ples may  frequently  be  introduced  without  serious  opposition 
by  giving  the  system  a  different  designation,  such  as  "Standard 


THE  PREMIUM  SYSTEM  1 25 

Operation  Plan/'  "Gain-Sharing  System,"  "Merit  System," 

or  "Bonus  System." 

Where  the  opposition  to  the  system  is  because  of  its 
novelty,  it  will  disappear  just  as  soon  as  the  men  realize  that 
it  will  work  to  their  advantage  and  that  its  adoption  is  in 
good  faith;  i.  e.,  that  it  is  not  introduced  for  the  purpose  of 
"speeding  up"  production  and  then  cutting  down  rates. 

As  a  rule,  employees  are  skeptical  as  to  any  personal 
benefits  to  them  from  the  premium  plan  and  their  objections 
will  not  be  overcome  until  they  are  thoroughly  convinced  that 
it  will  inure  to  their  benefit.  Then,  and  not  until  then  will 
they  work  in  harmony  with  the  system  and  exert  themselves 
to  make  all  the  additional  wages  they  can. 

If  any  serious  opposition  to  the  introduction  of  a  pre- 
mium system  is  anticipated,  an  excellent  way  of  avoiding  or 
overcoming  it  is  to  put  a  few  trusted  men  in  different  parts 
of  the  factory  at  premium  work  and  allow  them  to  make  fair- 
ly good  gains.  They  will  talk  about  their  increased  earnings 
and  in  all  probability  exaggerate  them,  until  the  envy  of  their 
fellow  workmen  is  excited  and  the  erstwhile  opponents  of  the 
system  begin  to  clamor  for  premium  work  for  themselves.  Th^ 
method  is  one  that  rarely  fails. 

§  78.    Fixing  Premium  Allowance. 

The  fixing  of  time  allowance,  rates,  and  the  subsequent 
operation  of  the  premium  system  should  be  in  charge  of  a 
practical  man  who  is  thoroughly  competent  to  handle  its  de- 
tails, and  he  should  be  assisted  by  a  clerical  force  equal  to 
about  two  per  cent,  of  the  total  number  of  employees;  one 
man  being  employed  in  the  factory  to  take  the  time — if  time 
is  kept  by  timekeepers  instead  of  clocks — ^and  one  in  the  office, 
for  every  one  hundred  employees. 

The  parts  or  production  units  and  the  operations  to  be 
brought  under  the  premium  system  must  be  standard.  The 
premium  system  therefore  appeals  more  forcibly  to  a  manu- 
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facturer  whose  output  is  a  standard  type  of  product  as  having 
more  parts  and  operations  susceptible  of  premium  treatment. 
The  best  way  to  determine  these  parts  and  operations  which 
are  to  be  brought  under  premium  allowances,  is  to  hold  a  meet- 
ing of  the  foremen,  consult  the  drawings,  and  decide  what 
parts  and  operations  shall  be  considered  as  standard,  and  what 
department  or  departments  shall  do  the  work. 

After  all  standard  operations  have  been  determined  and 
recorded,  the  next  step  is  the  setting  and  listing  of  premium 
allowances;  i.  e.,  the  standard  times  allowed  for  their  com- 
pletion, or  the  required  output  for  a  certain  specified  time. 
When  sufficient  data  as  to  the  time  required  for  the  various 
operations  is  at  hand,  this  is  readily  accomplished  but  when 
there  is  insufficient  data  on  any  particular  operation  an  esti- 
mate must  be  made,  or  otherwise  an  average  time  be  deter- 
mined by  making  up  a  humber  of  the  parts  involved  in  this 
particular  operation.  Estimates  of  a  busy  foreman  as  to  how 
long  it  ought  to  take  to  perform  such  an  operation,  must  be 
necessarily  inaccurate,  and  rates  set  by  such  estimates  are 
practically  guesses.  Estimates  of  this  kind  are  only  useful 
as  establishing  a  tentative  time  standard,  subject  to  correction 
as  tests  are  made  for  the  purpose. 

If  the  times  of  different  operatives  are  taken  to  establish 
an  average  on  a  certain  operation,  then  ordinarily  io%  of 
this  average  should  be  deducted  to  arrive  at  the  proper  pre- 
mium time.  Thus,  if  the  actual  average  time  for  a  certain 
operation  is  five  hours,  io%  of  this  time  must  be  deducted, 
leaving  four  and  one-half  hours  as  the  established  premium 
time  for  that  operation.  This  will  in  fact  be  a  very  liberal 
premium  allowance  for  the  workman.  It  will  be  found,  as  a 
rule,  that  the  work  will  be  done  in  less  time  than  this  average 
and  the  decrease  in  time  may  run  as  high  as  25%  and  over. 
In  some  cases  it  has  been  found  that  operatives  cut  such  time 
allowances  by  as  much  as  50%. 

Time  once  set  should  not  be  changed  short  of  a  year,  un- 
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less  some  time-saving  device  is  introduced,  or  time  saving 
conditions  arise  which  give  obvious  and  undoubted  cause  for 
change  of  the  premium  allowance. 

In  practice  it  is  sometimes  possible  to  determine  the  prop- 
er time  for  a  certain  operation  or  the  proper  output  for  a  cer- 
tain specified  time  by  setting  two  men  of  fairly  equal  capacity 
on  the  same  kind  of  work  in  direct  competition.  Each  will 
naturally  try  to  beat  his  fellow.  In  the  course  of  a  compara- 
tively short  time  their  respective  merits  are  determined,  and  as 
soon  as  it  is  definitely  settled  which  is  the  better  man,  they 
both  stop  trying.  Before  this  point  is  reached,  however,  it  is 
possible  to  determine  how  fast  they  have  been  working  and  to 
set  the  pace  for  efficiency  effort. 

In  fixing  premium  times  and  rates  under  what  is  known 
as  the  Taylor  system,  there  are  two  fundamental  assumptions 
to  be  considered, — (i)  the  man  can  do  his  "theoretical  best" 
if  properly  instructed  and  coached,  but  not  otherwise;  (2) 
a  man  will  do  his  "theoretical  best"  if  adequately  remunerated, 
but  not  otherwise. 

The  successful  application  of  these  principles  depends 
upon  the  following  conditions  of  practice: 

( 1 )  A  large  daily  task  that  must  not  be  impossible. 

(2)  Conditions  so  standard  that  work  may  be  accom- 

plished with  certainty. 

(3)  High  pay  for  success. 

(4)  Loss  in  case  of  failure. 

The  first  of  these  conditions  is  based  upon  the  well- 
known  fact  that  if  you  give  an  employee  a  specific  task  to  do 
in  a  predetermined  space  of  time,  he  will  do  it  more  effi- 
ciently and  more  rapidly  than  if  he  is  given  the  same  task  to 
do  in  an  indeterminate  time.  That  this  principle  has  not  been 
more  generally  applied  is  due  to  the  failure  to  appreciate  how 
easily  the  application  may  be  made. 

The  second  condition  is  obviously  necessary.  If  the 
workman  is  delayed  by  causes  beyond  his  control,  he  fails  in 
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meeting  efficiency  requirements  but  the  failure  is  not  his  fault. 
Under  such  circumstances  he  cannot  fairly  be  penalized;  it 
is  entirely  uncertain  whether  he  is  entitled  to  any  premium, 
and  the  only  equitable  thing  to  be  done  is  to  pay  him  the 
standard  rate  for  full  average  efficiency.  This  is,  however, 
unsatisfactory  and  it  is  far  better  to  prevent  such  contingen- 
cies by  providing  against  delays  or  idle  time  as  far  as  possible. 
The  third  and  fourth  requirements  are  obviously  neces- 
sary to  the  successful  working  of  the  premium  plan.  If  the 
premium  payment  is  not  sufficiently  high  the  men  will  not 
maintain  the  high  standard  of  efficiency  eflfort  necessary  to 
its  attainment,  and  the  whole  premium  system  will  prove  a  fail- 
ure. A  penalty  for  failure  is  also  necessary,  for  otherwise 
on  jobs  where  the  time  allowance  is  close  the  workmen  will 
not  endeavor  to  gain  a  premium,  with  a  resulting  loss  to 
both  them  and  their  employer.  Where,  however,  workmen  are 
charged  with  losses  and  only  paid  their  net  gains,  they  will 
under  any  fair  system  work  as  fast  as  possible  at  all  times  so 
as  to  gain  where  the  gains  are  adequate,  and,  where  the  gain 
is  doubtful,  to  prevent  the  loss  of  any  part  of  that  already 
gained.* 

§  79.    The  Premium  Rate. 

In  some  few  plants  where  the  premium  plan  obtains, 
workmen  are  paid  full  rate  for  all  time  gained  on  premium 
work.  In  most  plants,  however,  they  are  allowed  one-half  the 
total  time  gain.  The  latter  seems  to  be  the  better  method. 
Under  this  method,  if  a  workman's  time  allowance  on  a  job 
is  12  hours,  and  he  does  the  work  in  10  hours,  he  has  gained 
2  hours,  half  of  which  is  his  at  the  regular  rate.  If  his  rate 
is  25c  per  hour  and  a  day's  work  10  hours,  he  is,  under  the 
premium  system  making  $2.75  per  day  where  otherwise  he 
was  making  but  $2.50  per  day.  On  the  other  hand,  the  ar- 
rangement is  even  more  beneficial  to  the  employer,  who  is 


*  As  to  the  premium  allowance  required  to  secure  the  best  effort,  see  i  21. 
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securing  work  at  a  labor  cost  of  2Sc.  which  under  normal 
conditions  would  have  cost  him  50c.,  and  at  the  same  time 
has  saved  his  manufacturing  expenses  for  two  hours. 

An  increase  of  10%,  as  in  the  instance  just  g^ven,  is 
but  a  fraction  of  what  the  workmen  actually  gain  under  a 
fair  premium  system.  In  practice  it  will  be  found  that  a 
good  workman  will  average  an  increase  of  about  25%  over 
his  ordinary  wages. 

§  80.     Stability  of  Premium  Rate  and  Allowance. 

In  establishing  the  premium  system  care  must  be  taken 
that  the  standards  are  fair,  attainable,  and  reasonably  stable. 
Standards  too  high  will  discourage  the  workmen.  Standards 
too  low  will  result  in  excessive  payments.  Frequent  changes 
of  standard  will  discredit  the  whole  system. 

The  importance  of  stable  premium  allowances  cannot  be 
overestimated.  Nothing  will  cause  dissatisfaction  more  quick- 
ly and  with  greater  justice  than  an  increase  of  standard  after 
the  premium  system  has  been  adopted.  A  fairly  safe  rule  is  to 
fix  a  standard  time  which  will  insure  to  the  average  employee 
under  average  conditions  and  with  average  effort,  the  ordinary 
wages  which  he  could  earn  under  the  ordinary  day  rates.  On 
this  basis  and  with  a  premium  of  50%  of  all  time  saved,  intel- 
ligent application  on  the  part  of  a  fairly  good  employee  should 
enable  him  to  attain  from  25%  to  40%  in  excess  of  the  regular 
rate. 

After  the  workmen  have  become  skilled,  their  earnings 
will  increase  greatly  and  will  often  be  out  of  all  proportion 
to  their  increase  of  exertion.  This  is  particularly  true  if  the 
time  standard  has  not  been  intelligently  fixed.  Thus  under 
the  50%  plan  of  gain-sharing  an  operator  sometimes  reaches 
a  point  of  skilled  rapidity  at  which  he  can  do  in  four  hours 
work  that  he  formerly  required  ten  hours  to  accomplish.  In 
such  case  he  receives  one-half  of  the  six  hours'  saving,  or 
three  hours'  extra  pay,  which  is  a  75%  increase  in  wages. 
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This  seems  inordinately  high,  but  unless  it  is  manifestly  ex- 
cessive the  employer  had  better  let  his  time  allowance  stand. 
The  gain  is  not  to  the  employee  alone,  for  the  employer  is 
likewise  receiving  materially  increased  returns  without  any 
corresponding  increase  of  cost. 

If  the  employer  does  yield  to  the  temptation  to  cut  prices, 
as  is  often  done,  to  about  the  same  average  as  before,  he  is 
in  effect  penalizing  his  men  for  responding  to  the  anticipated 
stimulus  of  the  system  he  has  himself  introduced,  and  he  has 
no  ground  for  complaint  if  his  workmen  in  turn  seize  the 
first  opportunity  of  "penalizing"  him. 

Certainly  the  workman  cannot  be  criticized,  when  stand- 
ards and  rates  are  continually  cut  so  as  to  prevent  increased 
effort  from  receiving  correspondingly  increased  compensation, 
if  he  loses  interest  in  his  work  and  devotes  his  "efficiency  ef- 
forts" to  the  building  up  of  his  union  rather  than  to  the  build- 
ing up  of  his  employer's  business.  In  the  union  the  superior 
workman  seldom  gets  all  he  is  worth  and  it  is  not  difficult 
to  enlist  him  under  the  factory  banner  if  he  is  convinced  that 
his  efforts  will  be  honestly  and  adequately  rewarded.  He 
must,  however,  be  reasonably  sure  of  his  reward. 

The  effect  of  cutting  rates  is  well  described  by  Mr.  Tay- 
lor in  the  following  paragraph : 

"It  is,  however,  under  piece  work  that  the  art  of  sys- 
tematic soldiering  is  thoroughly  developed.  After  a  work- 
man has  had  the  price  per  piece  of  the  work  he  is  doing  low- 
ered two  or  three  times  as  a  result  of  his  having  worked  hard- 
er and  increased  his  output,  he  is  likely  to  entirely  lose  sight 
of  his  employer's  side  of  the  case  and  become  imbued  with  a 
grim  determination  to  have  no  more  cuts  if  soldiering  can 
prevent  it.  Unfortunately  for  the  character  of  the  workman, 
soldiering  involves  a  deliberate  attempt  to  mislead  and  deceive 
his  employer,  and  thus  upright  and  straightforward  workmen 
are  compelled  to  become  more  or  less  hypocritical.  The  em- 
ployer is  soon  looked  upon  as  an  antagonist,  if  not  an  enemy. 
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and  the  mutual  confidence  which  should  exist  between  a  leader 
and  his  men,  the  enthusiasm,  the  feeling  that  they  are  all 
working  for  the  same  end  and  will  share  in  the  results,  is  en- 
tirely lacking."* 

It  has  become  an  axiom  in  the  commercial  world  that 
in  the  long  run  those  transactions  most  promote  prosperity 
which  are  advantageous  alike  to  buyer  and  seller.  It  is  be- 
coming to  be  realized  in  the  industrial  world  that  the  same 
axiom  holds  good  regarding  employers  and  employees,  and 
that  no  arrangement  can  be  permanently  satisfactory  which 
is  not  beneficial  to  both. 

The  employer  who  insists  on  more  service  than  he  pays 
for,  and  the  employee  who  demands  excessive  wages  for  his 
work,  both  lose  in  the  long  run.  The  former  is  worried  con- 
tinually by  dissatisfied  workmen  on  the  verge  of  a  strike,  and 
the  latter  lives  in  constant  dread  of  being  superseded.  The 
ideal  condition  is  efficient  work  with  high  wages.  With 
proper  management  it  is  an  ideal  entirely  possible  of  attain- 
ment. 

§  81.    Introduction  of  Premium  System. 

Fixing  the  premium  allowance  and  rates  is,  of  course, 
preliminary  to  the  actual  introduction  of  the  premium  system 
The  methods  of  beginning  operations  under  the  system  will 
vary  with  the  character  of  work  and  the  class  of  workmen. 
In  some  cases  but  little  more  is  necessary  than  to  call  the 
workmen  together,  explain  the  matter  fully,  show  them  that 
a  liberal  time  has  been  set  on  all  operations — sufficiently  lib- 
eral to  be  reduced  materially  by  all  who  try — and  finally  as- 
sure them  that  the  time  will  not  be  cut  on  the  work  unless 
justified  by  the  introduction  of  labor-saving  machinery  or 
some  other  change  of  conditions  similar  in  results. 

It  should  also  be  explained  very  clearly  to  the  workmen 
that  if  they  do  not  reach  the  fixed  standard,  which  is,  as  al- 
ready explained  to  them,  easily  obtainable,  the  loss,  unless 
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due  to  causes  beyond  their  control,  will  be  charged  back  to 
them  and  that  they  will  only  be  paid  their  net  gain. 

It  is  taken  for  granted  that  a  cost  system  exists  in  the 
factory  where  the  premium  system  is  to  be  installed  and  that 
many  of  the  forms  prerequisite  to  a  premium  system — which 
are  incident  to  any  good  cost  system — are  already  in  use.  It 
will  not  be  necessary,  then,  to  familiarize  the  workmen  with 
new  forms  but  merely  with  minor  changes  which  the  more 
intelligent  class  of  employees  will  readily  understand. 

The  foremen  will,  of  course,  be  instructed  fully  in  all 
new  details  involved  in  the  introduction  of  the  plan,  and  until 
the  system  is  installed  and  in  successful  operation  their  super- 
vision Will  have  to  be  much  closer  than  ordinary. 

It  will  frequently  be  necessary  to  g^ve  operatives  train- 
ing in  speed,  for  in  many  cases  it  will  be  found  that  even 
with  liberal  time  allowances  the  employees  cannot  perform  the 
operation  within  the  specified  limit.  Thus,  it  may  be  deter- 
mined that  a  certain  operation  can  be  performed  in  an  hour 
and  the  best  record  among  the  employees  for  this  same  opera- 
tion be  an  hour  and  a  quarter.  Under  such  circumstances  the 
employees  are  usually  very  confident  that  this  time  cannot  be 
reduced.  Then,  if  the  time  allowance  has  been  justly  fixed,  a 
teacher  must  be  employed  who  will  determine  the  best  method 
of  working  and  devote  time  and  patient  effort  to  speed  train- 
ing until  all  those  who  are  capable  of  average  speed  can  at- 
tain the  standard.  Even  after  this,  employees  frequently  re- 
quire careful  supervision  to  prevent  their  dropping  back  in 
the  old,  inefficient  ways. 

As  illustrating  the  difficulties  sometimes  encountered  in 
the  introduction  of  a  premium  system,  and  the  method  by 
which  these  difficulties  are  overcome,  the  following  account 
by  Mr.  Gantt  will  be  found  of  interest.*  It  relates  to  the 
introduction  of  a  premium  system  in  a  cotton  mill  in  which  a 
cost  system  had  been  previously  installed.  Some  little  work 
had  been  done  towards  the  introduction  of  the  premium  sys- 
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tern  and,  as  stated  by  Mr.  Gantt,  the  little  already  done  "was 
so  beneficial  that  in  April,  1908,  the  treasurer  asked  me  to 
come  and  finish  up  the  job,  saying  that  he  now  had  a  new 
superintendent  who  was  in  sympathy  with  the  work,  and  that 
the  worst  foremen  were  gone.  *  *  * 

"Twelve  new  looms  had  recently  been  installed  in  the 
weave  room,  and  as  soon  as  a  competent  man  could  be  got, 
we  began  to  study  how  to  run  these  looms  most  efficiently.  A 
pick  counter  was  put  on  each  loom,  and  the  best  weaver  in 
the  room  (a  Pole  named  Samtak)  was  given  four  of  them 
to  run. 

"A  trained  observer  with  a  stop  watch  stood  by  the  weav- 
er and  studied  all  his  motions  in  detail.  He  learned  how  this 
skilful  weaver  stopped  and  started  his  loom,  how  he  removed 
the  empty  bobbin  from  the  shuttle  and  put  a  new  one  in,  how 
he  tied  the  knot.  From  these  observations  he  found  out 
how  much  time  it  was  necessary  for  the  loom  to  be  stopped 
in  a  day,  and  consequently  what  proportion  of  the  time  it 
should  be  actually  weaving.  No  time  was  allowed  for  'loom 
out  of  order,'  or  *no  filling,'  or  any  other  cause  that  might  be 
eliminated.  Steps  were  taken  to  be  sure  that  the  loom  was 
in  good  order  and  that  the  proper  filling  should  always  be  on 
hand,  and  a  task  was  set  on  the  supposition  that  all  removable 
obstacles  would  be  removed.  This  task  was  fixed  as  the  num- 
ber of  picks  the  loom  should  throw,  provided  these  unneces- 
sary delays  were  eliminated,  and  a  substantial  bonus  was 
offered  for  its  accomplishment.  It  was  expressed  as  a  per- 
centage of  the  total  number  of  picks  the  loom  would  throw 
if  it  ran  constantly  all  day  without  any  stop.  It  is  interesting 
to  note  that  the  task  was  greater  than  the  best  weaver  had 
been  able  to  accomplish  regularly  before  we  had  made  special 
provision  to  remove  the  obstacles.  Having  decided  upon  the 
task,  three  of  the  next  best  weavers  in  the  room  were  chosen 
to  do  it,  and  Samtak  was  the  instructor  to  teach  them  how. 

*****  The  first  man,  Papadimitri,  declined  to  work 
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under  instructions  and  on  task  work.  He  was  not  discharged, 
but  allowed  to  work  in  his  own  way  until  he  should  see  where 
his  interest  lay.  We,  therefore,  had  Samtak  give  all  of  his 
attention  to  the  other  two,  our  observer,  who  had  studied 
Samtak's  work,  being  constantly  on  hand  keeping  a  record 
of  the  number -of  picks  each  loom  threw  per  hour,  and  re- 
moving the  obstacles  to  the  men's  performing  the  task.  Both 
men  failed  to  earn  a  bonus  on  the  first  day  but  on  the  next 
two  days  they  came  so  near  it  that  it  was  allowed  them,  and 
they  got  a  credit." 

At  this  point  the  observer  concluded  that  the  men's  fail- 
ure was  due  to  defective  conditions  both  as  to  mechanisms  and 
material  supply.  He  therefore  devoted  his  attention  to  the 
correction  of  these  conditions,  and  almost  two  weeks  elapsed 
before  the  men  were  again  started  on  premium  work.  By  this 
time  the  recalcitrant  workman  Papadimitri  had  concluded  that 
the  "game  was  worth  the  candle''  and  wanted  to  start  too.  AH 
the  men  began  to  make  their  bonuses  quite  regularly.^ 

**lt  was  necessary,  however,  for  our  observer  to  be  con- 
stantly on  hand  and  to  keep  a  record  of  their  work,  hour 
by  hour,  for  he  would  frequently  find  some  loom  falling  be- 
hind, which,  if  not  looked  -after,  would  cause  the  weaver  to 
lose  his  bonus.  Whenever  he  found  a  loom  not  doing  all  it 
should  he  called  Samtak's  attention  to  it,  with  the  result  that 
the  cause  was  soon  discovered  and  removed;  but  Samtak  sel- 
dom at  first  noticed  a  lagging  loom.  Again,  Samtak  was  at 
first  very  slow  at  making  any  complaint  if  anything  was 
wrong,  but  the  example  of  our  instructor  and  the  incentive 
of  a  bonus  of  6  cents  for  each  weaver  who  made  his  bonus, 
and  lo  cents  each  if  all  made  bonus,  gradually  taught  him 
to  look  out  for  their  interests  and  his  own." 

As  a  final  result  the  premium  system  was  firmly  estab- 
lished in  this  mill  to  the  advantage  of  both  employers  and 
employees.  As  his  conclusion  from  the  experiment,  Mr. 
Gantt  says:  "We  note  the  following:  That  the  amount  of  su- 
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pervision  needed  has  diminished ;  that  the  quality  of  the  work 
is  better ;  that  the  quantity  is  greater ;  that  the  amount  being 
turned  out  can  be  predicted  accurately,  and  hence  promises 
^need  no  longer  be  gfuesses,  but  can  be  made  and  kept;  that 
the  workers  are  not  only  earning  more  money,  but  are  ac- 
quiring better  habits  of  work  which  will  make  them  better 
citizens/'* 

§  82.     Payment  and  Adjustment  of  Premium  Wages. 

When  the  premium  system  is  in  force  the  operations  of 
employees  and  their  premium  time  allowances  are  entered 
on  the  premium  card  in  the  same  manner  as  they  are  entered 
on  the  shop  order  tag.  (See  §§  33,  34.)  Such  a  card  re- 
lieves the  cost-keepers  from  the  necessity  of  writing  in  the 
operation  at  the  time  production  reports  are  received,  and  is 
also  a  means  of  separating  any  operations  on  which  no  pre- 
mitmi  is  to  be  figured.  The  system  of  entering  and  checking 
should  be  so  complete  and  thorough  that  there  is  no  possibility 
,  of  missing  or  miscalculating  a  workman's  premium  gain.  This 
is  something  that  should  be  guarded  against  with  the  greatest 
care.  Shortages  in  premium  pay,  no  matter  how  small,  will 
cause  an  entirely  disproportionate  discord  and  dissatisfaction 
among  the  workmen  and  must  be  avoided  if  satisfactory  re- 
sults are  to  be  secured. 

Premium  wages  are  usually  paid  at  some  certain  fixed 

'  time,  as  semi-monthly,  monthly,  or  bi-monthly.     When  the 

pay  period  comes  round  the  workman's  weekly  gain  sheets 

are  added,  and  he  is  paid  one-half  his  total  gain  for  the  period, 

the  other  half  being  held  back  against  possible  premium  losses. 

In  the  event  of  a  workman  making  a  loss  instead  of  a 
gain  in  his  premium  work,  a  slip  showing  the  details  of  this 
loss  is  made  out  and  forwarded  through  the  superintendent 
to  the  foreman  of  the  department  in  which  the  loss  was  made, 
who  should  be  required  to  make  an  explanation  of  the  occur- 
rence.    If  in  his  opinion,  the  premium  time  is  not  too  low. 


•  "Work,  Wages  and  Profits,"  p.  159. 
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the  mistake  should  be  remedied  and  the  workman  given  the 
benefit  of  the  corrected  time.  If,  however,  the  time  is  ample 
and  the  workman  is  responsible  for  the  loss,  then  the  lost  time 
should  be  charged  against  his  previous  gains  for  the  month. 

In  case  work  is  spoiled  or  bad  castings  are  discovered^ 
they  are  immediately  replaced  on  the  foreman's  order,  a  form 
similar  to  that  of  Figure  148  being  employed  for  the  purpose. 
A  report  on  a  form  such  as  that  shown  in  Figure  149  is  also 
filled  out  in  order  that  a  proper  record  may  be  had  of  the 
matter,  both  from  the  physical  and  financial  standpoints.  If 
the  workman  is»at  fault  he  gets  no  time  allowance  for  his 
spoiled  work. 

It  sometimes  happens  that  a  job  comes  to  a  workman  in 
bad  condition,  requiring  more  or  less  work  on  his  part  to 
bring  it  to  the  point  or  state  in  which  it  should  have  reached 
him.  In  such  case  the  lost  time  of  the  second  workman  is 
charged  against  the  workman  from  whom  the  defective  work 
was  received. 


CHAPTER  X. 

APPLYING  LABOR  COSTS. 

§  83.    Methods  of  Applying  Labor  Costs. 

Applying  labor  costs  to  the  product  into  which  it  enters 
is  a  comparatively  simple  matter.  Six  gener^  plans  or  meth- 
ods— described  in  the  following  sections — are  in  fairly  com- 
mon use. 

Ordinarily  but  one  of  these  plans  of  applying  labor 
costs  is  used  in  any  one  factory.  Occasionally,  however,  one 
plan  will  be  found  in  operation  in  one  or  more  departments 
of  a  factory,  and  a  different  plan  in  other  departments  of  the 
same  factory.  Also  different  plans  of  distributing  labor  costs 
are  occasionally  used  side  by  side  in  the  same  department  of 
a  factory  where  the  nature  of  the  work  or  the  conditions  make 
this  possible  and  desirable.  The  use  of  more  than  one  plan 
in  a  single  establishment  is  not  in  any  way  objectionable,  un- 
less the  duplication  of  forms  and  methods  produces  too  great 
complexity. 

§  84.     (i)  Order  Number  Estimate. 

Under  this  plan  of  applying  labor  costs,  the  cost  of  a 
given  shop  order  is  estimated,  this  estimate  being  based  upon 
periodical  tests  or  otherwise  upon  the  length  of  time  various 
operations  ought  to  take,  and  the  labor  cost  is  applied  to  the 
specific  order  number. 

The  plan  is  not  to  be  recommended.  Periodical  tests  do 
not  afford  a  reliable  basis  for  the  application  of  costs  of  any 
kind  and  should  not  be  used  save  under  exceptional  circum- 
stances.    Nor  does  the  length  of  time  the' operations  ought 
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to  take  afford  a  safer  basis  for  calculating  costs.  Conditions 
change  and  the  time  an  operation  ought  to  take,  even  though 
correct  when  determined,  may  in  course  of  time  come  to  be 
absolutely  false. 

§  85.     (2)  Specific  Order  Number  Charges. 

When  this  plan  of  applying  labor  costs  is  employed  the 
exact  production  time  of  each  employee  expended  on  a  specific 
order  number  is  charged  to  that  order  number  at  the  regular 
pay-roll  time  rate.  Where  the  method  is  applicable  it  is  ac- 
curate and  satisfactory. 

§  86.     (3)  Piece-Work  Plan. 

Under  this  method  of  applying  labor  costs  the  specific  or- 
der number  is  charged  with  the  piece-work  rate,  job  price,  or 
the  premium  rate  and  earnings  for  all  work  performed  upon  it 
by  individual  laborers.  The  method,  where  it  can  be  used,  is 
accurate  and  satisfactory. 

§  87.     (4)  Averaged-Hour  Plan.    (Sold-Hour  Plan.) 

Under  this  method  of  applying  costs,  labor  and  expense 
are  merged  and  the  total  number  of  hours  directly  applied  to 
a  specific  order  number  in  each  department  is  charged  to  that 
order  number.  The  rate  per  hour  for  this  charge  is  based  on 
the  average  net  labor  and  expense  cost  to  the  manufacturer 
of  all  direct  producing  time  in  that  department  for  a  given 
period. 

This  is  a  method  of  averages.  The  number  of  hours  of 
labor  consumed  by  a  specific  order  number  is  charged  to  it 
at  the  averaged  cost  of  labor  (with  expense  included)  and  not 
at  the  actual  pay-roll  cost.  Under  certain  conditions  the  plan 
is  reasonably  accurate  in  results  and  is  more  easy  of  applica- 
tion than  the  specific  order  number  charge. 

The  general  method  of  cost  finding,  known  as  the  "Sold- 
Hour"  method,  in  which  the  "averaged  hour"  is  employed, 
is  discussed  in  Chapter  XX. 
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§88.     (5)  List-Percentage  Plan. 

Under  the  list-percentage  plan  of  applying  labor  costs, 
the  labor  cost  of  the  goods  produced  is  derived  as  nearly  as 
possible  from  the  records  of  previous  periods,  and,  expressed 
as  a  percentage  of  the  list  price  of  such  goods,  is  charged 
to  the  entire  mass  of  product  in  each  department  for  a  given 
period,  or  to  individual  order  numbers  when  preferable.  Any 
variations  between  the  actual  costs  and  these  list-percentage 
costs  are  subsequently  determined  and  recorded.  The  method 
is  used  in  connection  with  the  list-percentage  plan  of  cost 
finding  discussed  in  Chapter  XXI  of  the  present  volume. 

§  89.     (6)  Machine-Hour  Plan. 

The  machine-hour  plan  is  not  only  a  method  of  applying 
labor  costs,  but  is  a  complete  method  of  cost  finding,  applicable 
to  certain  industries,  and,  when  properly  applied  and  used,  the 
most  accurate  of  the  various  systems  of  cost  finding.  Under 
this  method,  labor  and  expense  costs  are  both  charged  "through 
the  machine,"  or  in  some  cases  through  groups  of  machines 
called  "industrial  centers." 

For  each  machine  or  industrial  center,  as  the  case  may 
be,  an  hourly  rate  is  determined — based  on  the  labor  and  ex- 
pense charges  incident  to  the  operation  of  that  machine  or  in- 
dustrial center — and  this  hourly  rate  is  charged  to  the  product 
for  the  time  it  has  monopolized  the  services  of  such  machine 
or  industrial  center.  The  labor  and  expense  cost  of  goods  thus 
determined  is  passed  to  the  credit  of  the  producing  machine, 
any  variation  between  the  operating  cost  and  the  earnings  of 
these  machines  for  successive  periods  being  properly  adjusted. 

The  general  method  of  cost  finding  known  as  the  Ma- 
chine-Hour Plan,  is  treated  at  length  in  Chapters  XXII  to 
XXVII. 

§  90.     Special  Distribution  of  Labor  Costs. 

When  a  workman  takes  lumber  or  other  material  and 
cuts  out  of  it  parts  of  possibly  four  or  five  units  of  product. 
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with  resulting  scrap  from  which  parts  for  other  products  can 
be  evolved,  the  proper  distribution  of  labor  costs  and  the  ma- 
terial costs  likewise  is  a  problem.  Where  such  conditions  ex- 
ist the  point  method  may  be  used  to  advantage. 

Under  this  method  a  shop  order  is  used  covering  whatever 
pieces  the  cutter  is  likely  to  get  out  of  his  material  in  a  speci  • 
fied  time.  A  week  is  a  convenient  period,  the  week-end  or- 
dinarily presenting  a  good  cleaning-up  time.  For  the  first 
two  or  three  days  after  the  plan  is  instituted  the  cutter  keeps 
*'tab"  on  the  average  length  of  time  devoted  to  each  part  of 
his  product,  and  a  record  of  this  time  is  made  by  "points"  so 
as  to  establish  a  comparative  scale  whereby  the  labor  costs 
may  be  equitably  distributed. 

The  time  required  to  produce  the  largest  piece  of  pro- 
duct or  the  one  consuming  the  greatest  amount  of  labor  is 
set  at  ten  points.  The  next  piece  by  comparison  of  average 
time  consumed,  may  perhaps  be  properly  fixed  in  the  scale 
at  eight  points,  and  so  on  down  the  line  to  the  piece  consum- 
ing the  smallest  amount  of  labor. 

A  count  is  necessary  in  order  to  ascertain  the  total  pro- 
duct for  the  period.  This  may  be  an  actual  physical  count,  or 
the  product  may  be  ascertained  by  measurement  in  the  case  of 
wood,  or  by  weight  in  the  case  of  metal. 

Assuming  that  we  have  under  consideration  wood  parts, 
and  that  the  week's  product  includes  56  parts  of  ten-point  pro- 
duct, with  a  total  of  560  points;  183  parts  of  eight-point  pro- 
duct, with  a  total  of  1,464  points;  79  parts  of  seven  points, 
totaling  552  points;  and  127  parts  of  two  points,  aggregating 
254  points;  we  have  a  grand  total  for  the  week  of  2,831 
points. 

The  labor  cost  having  been,  say,  $18  for  the  week  of 
fifty-four  hours,  the  value  of  one  point  is  easily  ascertained 
to  be  $.0064,  and  the  time  consumed  per  point  to  be  1.144 
minutes;  the  former  to  be  used  as  a  basis  of  labor  costs  by 
extending  the  points  on  each  part  to  secure  the  labor  cost  of 
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such  part;  the  latter  to  be  used  as  the  basis  of  expense  bur- 
den under  any  of  the  plans  of  expense  distribution  which  use 
labor  time  as  a  basis  of  diffusion. 

The  material  can  be  apportioned  in  like  manner  either 
on  a  basis  of  "size"  points,  or  by  the  exact  measurement  of 
each  part  plus  a  percentage  loading  to  cover  waste  on  actual 
results,  this  percentage  being  obtained  by  tests  each  month. 

If  stock  is  removed  before  the  end  of  the  week  when 
this  method  of  costing  is  practiced,  it  should  be  removed  by 
known  quantities  so  that  the  record  may  not  be  lost.  In  the 
case  of  parts  made  of  wood,  sheet  or  bar  iron,  or  steel,  this 
can  be  accomplished  by  trucks  with  sides  marked  or  scaled  in 
such  manner  as  to  indicate  quantities  by  the  height  reached 
on  this  scale. 

The  point  system  is  applicable  wherever  a  number  of 
parts  are  cut  out  or  otherwise  treated  at  the  same  time,  as 
also  in  any  operation  where  several  parts  which  cannot  be  kept 
separate  are  worked  on  by  one  workman,  or  again  where  the 
workman  cuts  material  into  any  one  of  a  dozen  different  pat- 
terns according  as  the  material  may  cut  to  advantage.  Under 
any  of  these  circumstances  the  point  system  not  only  gives  a 
good  basis  for  the  application  of  costs  but  also  serves  admir- 
ably to  check  up  on  the  work  of  the  cutter.  It  gives  a  positive 
record  of  the  goods  produced  from  a  given  amount  of  raw 
material,  and  establishes  comparative  figures  by  which  the 
efficiency  of  the  workman  may  be  readily  judged. 


PART  IV.— EXPENSE. 


CHAPTER  XL 

THE  EXPENSE  BURDEN. 

§  91.     Importance  of  Proper  Distribution  of  Expense  Burden. 

Expense  is  an  inevitable  incident  of  production,  but  a 
most  elusive  incident,  almost  impossible  of  proper  determina- 
tion and  distribution  unless  the  plan  of  accounting  be  intel- 
ligently devised  and  as  intelligently  and  faithfully  carried  out. 

Of  the  three  elements  of  production  cost,  expense  is  un- 
questionably the  most  difficult  to  accurately  determine,  and 
even  when  this  is  done  the  end  in  view  is  but  half  attained. 
The  expense  as  determined  is  still  to  be  applied  to  the  manu- 
factured product  so  that  it  will  in  connection  with  the  charges 
for  labor  and  material  disclose  the  true  cost  of  production. 

The  important  part  that  expense  plays  in  production  cost 
and  the  necessity  for  its  proper  distribution  is  not  always  rec- 
ognized. The  cost  of  labor  and  material  stand  out  clearly. 
Usually  such  costs  are  closely  coupled  with  specific  order 
numbers,  or  with  the  mass  product  in  process,  or  with  depart- 
mental costs,  and  are  brought  into  further  prominence  by 
clearly  defined  payments  at  fixed  times.  The  burden  of  ex- 
pense, on  the  other  hand,  made  up  from  many  varying  sources, 
not  clearly  seen,  indirect  in  its  application,  and  scattered  as 
to  time  of  payment,  is  very  much  more  difficult  of  determina- 
tion and  does  not  seem  so  worthy  of  consideration.  Yet  the 
weight  of  the  expense  burden  is  in  many  cases  the  factor  that 
decides  the  success  or  failure  of  an  enterprise. 
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"These  shop  charges  frequently  amount  to  loo  per  cent., 
125  per  cent.,  and  even  much  more  of  the  direct  wages.  It  is 
therefore  often  actually  more  important  that  they  should  be 
correct  than  that  the  actual  wages  cost  should  be  correct.  If 
we  have  to  put  a  dime  and  also  a  quarter  in  a  certain  collecting 
bag,  it  is  certainly  more  important  that  the  quarter  should  not 
go  astray  than  that  the  dime  should  be  looked  after."* 

§  92.     Production  Costs  and  Selling  Costs. 

In  determining  the  expense  items  properly  applicable  as 
factory  costs,  a  sharp  line  must,  of  course,  be  drawn  between 
the  two  broad  classes  of  expense — manufacturing  expense, 
and  commercial  or  selling  expense.  Items  which  pertain 
purely  and  simply  to  the  sale  of  product  have  no  place  in 
the  cost  of  production.  This  is  also  true  of  those  other  com- 
mercial expenses  which  have  to  do  more  or  less  directly  with 
the  delivery  of  the  product  and  with  collections,  such  as  cash 
and  quantity  discounts,  crating,  hauling,  freight  on  outgoing 
product,  allowances  after  product  has  left  the  factory,  etc., 
etc.  Such  expenses  are  a  proper  charge,  direct  or  indirect, 
to  loss  and  gain,  but  not  through  production,  and  any  attempt 
to  fasten  them  on  production  will  be  a  purely  arbitrary  pro- 
cess, entirely  without  advantage  and  entirely  destructive  of 
accurate  costs. 

The  writer  recently  visited  a  manufacturing  concern 
which  makes  a  flat  price  on  delivered  goods  anywhere  within 
the  United  States  regardless  of  distance.  The  cost  of  trans- 
portation is  thus  a  burden  to  be  borne  by  the  concern — a  bur- 
den which  was  disposed  of  as  an  item  of  production  cost.  The 
uncertain,  varying,  useless,  and  almost  meaningless  produc- 
tion costs  which  resulted  can  be  imagined.  Goods  identical 
in  every  respect  might  have  as  many  differing  production  costs 
as  there  are  shipping  points  with  differing  freight  rates  in  the 
United  States.  Any  of  the  other  costs  involved  in  placing  the 
goods  in  the  consumer's  hands,  such  as  advertising,  salesmen's 


*  Church,  "Proper  Distribution  of  Expense  Burden,*'  p.  40. 
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expenses,  etc.,  might  with  equal  propriety  be  charged  to  the 
cost  of  production.  Production  costs  are  supposed  to  stop 
when  goods  are  ready  for  dehvery,  and  the  inclusion  of  any 
charge  beyond  this  point  introduces  an  element  which  does 
not  belong  there,  and  which  effectually  removes  any  possibil- 
ity of  accuracy  in  the  cost  records. 

With  a  proper  segregation  of  commercial  costs  and  of 
production  costs,  and  a  full  knowledge  of  these  latter,  a  just 
and  proper  selling  price  can  readily  be  determined.  Also  the 
proper  and  economical  conduct  of  the  production  and  the  sell- 
ing departments  is  greatly  facilitated.  This  cannot  be  done 
where  the  two  classes  of  expense  are  not  clearly  separated. 

§  93.     Uniformity  in  Costing. 

A  general  uniformity  of  practice  as  between  different 
establishments  in  respect  to  expense  charges  to  production 
costs  is  very  desirable.  Thus  some  concerns  charge  into  man- 
ufacturing expense  the  item  of  interest  on  investment.  Others 
do  not.  Some  concerns  charge  supplies  directly  to  manufac- 
turing expense  without  first  putting  them  through  the  store- 
room, even  though  a  large  supply  is  purchased  for  future  use. 
Others,  more  properly,  charge  such  supplies  to  manufacturing 
expense  only  as  they  are  actually  used.  Similar  variations  of 
practice  in  charging  expense  costs  run  through  the  entire  pro- 
duction process. 

As  one  of  the  consequences  of  this  lack  of  uniformity, 
concerns  manufacturing  similar  lines  of  product  cannot  com- 
pare costs  of  production  intelligently,  and  in  fact  fail  dis- 
mally when  they  attempt  to  do  so,  because  their  respective 
costing  charges  are  not  on  the  same  basis.  Under  such  cir- 
cumstances it  is  obvious  that  the  production  cost  of  similar 
goods  in  these  different  factories  must  necessarily  vary  ma- 
terially— a  condition  which  leads  to  puzzling  and  unwarranted 
variations  in  quotations,  sometimes  very  perplexing  to  com- 
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petitors,   and  occasionally  very  disastrous  to  the  "quoting" 
concern. 

§  94.    Analysis  of  Manufacturing  Expense. 

Expense  items  for  term  charges  as  they  accrue  should  be 
analyzed  from  invoices  or  original  entries  on  to  an  analysis 
sheet  suited  to  the  needs  of  the  particular  business.  (See  Fig- 
ures 136-141.)  In  this  analysis  will  be  included  items  which 
are  direct  charges  to  departments  and  also  items  which  are 
partially  or  wholly  applicable  to  administrative  or  commercial 
costs.  After  all  the  items  for  the  month  or  cost  period  have 
been  thus  analyzed  or  classified  under  their  proper  headings, 
that  portion  of  them  which  is  directly  applicable  to  production 
costs  is  ready  for  distribution  among  the  producing  depart- 
ments. An  equitable  division  between  departments  is  neces- 
sary if  any  degree  of  accuracy  is  to  be  attained  in  the  deter- 
mination of  costs.     (See  Ch.  XVII). 

§  95.     Suspense  Items. 

At  times  comparatively  heavy  expenses  are  incurred  ap- 
plicable to  costs,  which  have  not  been  foreseen  and  which  can- 
not properly  be  regarded  as  capital  expenditure,  and  yet 
which  cannot  with  equity  be  charged  against  the  expenses  of 
a  given  cost  period.  To  this  class  of  expenditures  belong 
insurance  items  paid  in  advance,  interest  charges  paid  before 
such  interest  actually  accrues,  the  installation  expenses  of 
a  cost  system  and  other  professional  services  the  benefit  from 
which  extends  over  subsequent  periods.  Office  stationery  and 
supplies  are  frequently  put  in  this  same  category. 

In  any  such  case  the  item  may  be  charged  to  the  proper 
account  in  the  "Suspense"  section  of  the  Private  Ledger. 
From  the  reserve  Jthus  established  a  monthly  or  periodical 
apportionment  is  made  by  crediting  the  particular  suspense  ac- 
count and  charging  the  proper  expense  account.  The  monthly 
amount  to  be  charged  from  the  suspense  account  rests  in  the 
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judgment  of  the  management  or  of  the  accountant  in  charge 
and  will  under  some  conditions  vary  for  the  different  months 
according  to  the  proportionate  benefit  received.  The  whole 
matter  is  one  that  should  be  governed  strictly  by  the  facts ;  i.  e., 
the  reservation  must  be  justified  and  the  succeeding  periods 
must  be  actually  benefited  by  the  expenditure  to  the  same  degree 
as  is  the  current  period,  or  in  proportion  to  the  amount 
charged  to  such  periods. 

In  Figure  i  (H)  the  suspense  account  group  is  shown  as  a 
negative  asset,  indicating  that  these  reserves  have  no  debt- 
paying  qualifications.  Such  accounts  should  be  kept  distinctly 
separate  and  apart  from  other  accounts  which  represent  as- 
sets, in  order  to  avoid  misleading  impressions. 

§  96.     Reserves  for  Expense. 

On  the  opposite  side  of  the  balance  sheet  shown  in  Fig- 
ure I,  under  Negative  Liabilities  (K)  is  shown  a  group  of 
actual  reserves.  These  differ  from  the  suspense  accounts  of 
the  preceding  section  inasmuch  as  the  expenses  they  cover  are 
anticipated.  They  represent  amounts  set  aside  and  built  up 
from  month  to  month  for  some  specific  purpose  or  to  meet  de- 
mands accruing  as  time  proceeds  and  as  yet  not  due  and  pay- 
able. Such  demands  may  perhaps  be  of  an  intangible  nature 
as,  for  instance,  where  the  actual  liability  is  being  incurred 
but  where  the  amount  of  such  liability  cannot  be  positively 
measured,  weighed,  or  counted  until  some  future  period.  In 
this  class  are: 


(I 
(2 

(3 
(4 
(5 

(6 

(7 
(8 


Taxes. 

Interest. 

Experimental  Costs. 

Over,  Short  and  Damage. 

Variation  of  Weights  and  Measures. 

Factor  of  Safety. 

Maintenance. 

Depreciation. 
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Reservations  of  this  kind  are  made  as  the  occasion  arises 
and  such  monthly  or  periodical  amounts  are  credited  to  them 
and  charged  into  costs  as  may  in  the  judgment  of  the  man- 
agement seem  necessary.  If  justly  determined  they  will  pro- 
vide an  adequate  reserve  against  which  costs  of  the  nature 
mentioned  may  properly  be  charged  as  they  become  payable. 

The  amount  of  the  monthly  or  periodical  credit  for  such 
reservations  may  or  may  not  be  sufficient  to  ultimately  ab- 
sorb all  of  the  anticipated  costs.  If  the  credit  actually  made 
proves  to  be  insufficient,  the  account  "Factor  of  Safety"  may 
be  called  upon  to  absorb  the  difference. 

The  Factor  of  Safety  Account,  as  its  name  indicates,  is 
a  general  reservation  to  cover  unforeseen  contingencies.  The 
account  should  not  be  used  to  establish  a  secret  reserve  with 
which  balance  sheet  figures  may  be  manipulated,  but  should 
be  honestly  confined  to  such  amount  as  is  conservatively  es- 
timated will  cover,  the  probable  demands  upon  it.  This  is, 
of  course,  purely  a  matter  of  estimate,  and  if  at  the  close  of  a 
fiscal  period  the  balance  of  the  Factor  of  Safety  Account  is 
found  to  be  unreasonably  large,  a  portion  or  all  of  the  balance 
may  be  absorbed  into  the  profit  and  loss  statement. 

§  97.     Distributing  Expense. 

Various  methods  of  distributing  expense  are  in  use,  dif- 
fering in  principle,  and  involving  distinctly  different  processes 
in  execution.  They  have  been  largely  devised  by  men  who 
are  engaged  or  interested  in  certain  lines  of  manufacture, 
and  who  have  evolved  methods  suited  to  the  conditions  in 
their  own  plants,  or  in  plants  of  a  similar  nature.  Under  such 
circimistances,  it  is  a  natural  result  that  there  are  now  various 
methods  of  expense  diffusion  recognized  as  standard,  each  of 
which  is  suited  to  certain  conditions,  and  is  entirely  inapplica- 
ble when  these  conditions  do  not  exist. 

In  selecting  a  system  for  any  particular  factory,  the  ac- 
countant will,  of  course,  be  governed  by  the  conditions  pre- 
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vailing  in  that  factory  and  select  the  method  of  expense  dis- 
tribution best  fitted  to  meet  its  requirements.  It  may  on  oc- 
casion be  found  necessary  to  use  different  methods  in  different 
departments  of  the  same  factory;  the  method  applicable  to 
the  product  in  one  state  of  process  not  being  applicable  to  the 
product  in  another  state  of  process,  or  the  product  of  one  de- 
partment varying  in  its  character  from  that  of  another  de- 
partment. 

§  98.     Methods  of  Distributing  Expense. 

There  are  five  methods  in  general  use  for  the  distribution 
of  expense :  the  "Labor- Percentage  Plan,"  "Man-Hour  Plan," 
"Sold-Hour  Plan,"  "List-Percentage  Plan"  and  "Machine- 
Hour  Plan."  These  different  methods  of  expense  diffusion 
are  treated  in  detail  in  Chapter  XVHI  of  the  present  volume. 


CHAPTER  XII. 

PLANT  INVESTMENT  AND  RENT  CHARGES. 

§  99*    Interest  on  Investment 

There  has  been  and  is  even  now  some  difference  of  opin- 
ion among  accountants  and  engineers  as  to  whether  interest 
on  investment  in  plant  and  producing  factors  is  a  proper  pro- 
duction cost.  In  the  long  run — i.  e.,  when  loss  and  gain  is 
reached — there  is,  of  course,  no  difference  in  accounting  re- 
sults whether  interest  on  investment  is  charged  into  production 
costs  or  not,  provided  the  selling  price  of  the  product  is  the 
same  in  either  case.  If  interest  is  not  charged  to  production, 
the  costs  are  apparently  less  than  is  otherwise  the  case,  but 
this  is  offset  by  the  larger  debits  elsewhere,  and  the  net  profit 
is  the  same  as  before. 

The  difference  of  opinion  as  to  whether  interest  on  in- 
vestment shall  be  reckoned  in  costs,  results  from  different 
views  as  to  the  status  of  capital  owned  by  the  principal.  Those 
who  advocate  the  exclusion  of  interest  on  investment  ap- 
parently regard  capital  owned  as  of  a  nature  entirely  separate 
and  distinct  from  capital  borrowed  and  as  not  entitled  to  con- 
sideration in  estimating  costs.  The  differing  views  of  ac- 
countants as  to  the  proper  treatment  of  interest  on  investment 
in  production  factors  are  briefly  presented  in  the  sections 
which  follow. 

§  ICO.     Exclusion  of  Interest  on  Investment.     An  English 
View. 

"No  charge  should  be  made  in  Cost  Accounts  for  the 
services  of  a  principal,  nor  for  interest  on  his  own  capital. 

149 


1 50  EXPENSE 

Whatever  return  is  produced  by  these  is  profit,  and  not  an  ex- 
pense of  manufacture. 

"As  regards  interest  on  borrowed  money,  some  differ- 
ence of  opinion  prevails  as  to  whether  it  should  be  provided 
for  in  Oncost.  It  is  no  doubt  an  expense  of  the  business,  but 
it  is  a  matter  of  finance  rather  than  of  manufacture,  and, 
as  such,  should  probably,  like  discounts,  be  kept  out  of  the 
Cost  Accounts.  The  point  is  not  very  material  so  long  as  the 
manufacturer  knows  whether  his  gross  cost  does  or  does  not 
cover  interest."* 

It  may  be  said  in  partial  explanation  of  this  statement 
that  the  English  principal  as  a  rule  does  not  take  the  very 
active  part  in  factory  management  customary  in  this  coun- 
try. His  function  is  more  purely  financial  and  for  this  rea- 
son English  views  of  both  the  principal's  services  and  inter- 
est on  his  investment  are  somewhat  different  from  those  pre- 
vailing in  this  country.  This  fact,  however,  hardly  justifies 
the  very  sweeping  exclusion  of  both  services  and  interest  from 
manufacturing  expense.  Nothing  belonging  to  the  principal 
must  be  brought  into  production  costs.  If,  then,  the  principal 
were  "strong-handed''  enough  in  his  own  family  to  run  his 
wood-working  factory  without  employing  outside  labor;  if 
he  cut  his  raw  material  and  fuel  from  woodland  owned  by 
him,  and  if  this  material  were  turned  into  manufactured  pro- 
ducts by  his  own  machinery,  his  production  costs — save  as  to  a 
small  modicum  of  overhead  expense — would  be  nothing. 

The  whole  conception  is  wrong.  Anything  of  value  go- 
ing into  production  should  be  counted  in  the  cost  of  pro- 
duction no  matter  to  whom  it  belongs.  A  paper  mill  may 
own  its  own  woodland,  but,  nevertheless,  pulp  at  a  fair 
value  is  charged  into  production  cost  of  paper.  Iron  works 
may  own  ore  beds,  reduction  furnaces,  etc.,  but  the  value  of 
the  material,  depreciation  of  furnaces,  etc.,  goes  into  produc- 
tion costs  just  the  same,  and  the  mere  fact  that  capital  is 
owned  by  the  principal  is  no  reason  for  treating  it  differently 


♦  Hawkins,  "Cost  Accounts,"  p.  109 
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from  any  other  values  employed  in  the  business.  Similarly 
as  to  the  principars  services :  if  they  are  worth  nothing,  noth-. 
ing  should  be  charged  for  them,  but  if  they  are  of  value  they 
should  be  represented  by  proper  charges  in  the  business  just 
as  are  the  services  of  other  employees. 

§   loi.    Inclusion  of  Interest  on  Investment.     An  English 
View. 

"The  question  of  interest  on  plant  as  an  item  in  the  cost 
estimate  is  one  on  which  varying  opinions  are  held,  mostly 
theoretical.  *  *  *  The  custom  generally,  however,  is  to  look 
for  the  return  on  the  capital  expended  under  this  head  (equip- 
ment) in  the  increased  balance  of  profit  from  the  factory,  and 
to  omit  any  provision  for  the  interest  charges  under  this 
head.  ♦  ♦  * 

"In  the  case  of  some  continental  factories  the  accounts 
are  debited  with  the  interest  on  the  capital  employed  therein ; 
and  if  we  are  to  admit  that  where  the  factory  freehold  is 
held  by  the  firm  operating,  a  rent-charge  should  be  created, 
the  same  argument  applies  with  even  greater  force  to  the 
charge  on  the  plant. 

"We  may  even  carry  this  a  stage  further,  and  also  charge 
to  the  factory,  interest  on  the  stocks  of  raw  material  on  the 
same  basis,  for  whatever  advantage  accrues  to  the  factory 
from  the  employment  of  extra  capital  the  cost  of  same  should 
appear  as  a  charge  against  its  efficiency. 

"It  may  appear  that  this  is  carrying  the  matter  to  a 
fine  point,  but  if  we  consider  that  if  the  factory  is  held  re- 
sponsible for  the  interest  provision  on  extra  capital  employed 
therein,  whether  it  be  in  factory  equipment  or  in  holding  of 
stock,  or  of  the  advantageous  purchase  of  material  on  special 
terms,  we  are  enabled  to  judge  by  the  results  in  such  case, 
whereas  the  effect  in  the  enhancement  of  profit  is,  or  may  be, 
swallowed  up  by  the  operations  of  the  Sales  or  Trading  De- 
partments."* 


'Stanley  Carry,  "Multiple  Cort  AccountB,"  pp.  45-47. 
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§  102.    Interest  on  Investment  as  a  Division  of  Profits. 

In  this  country,  while  the  weight  of  professional  opinion 
is  perhaps  in  favor  of  including  interest  on  investment  in 
production  cost,  some  prominent  accountants  hold  the  contrary 
view.  In  the  following  extract  from  an  address  delivered 
before  the  American  Economic  Association,  December,  19  lO; 
Arthur  Lowes  Dickinson* — who  may  be  considered  as  ex- 
pressing an  American  view — argues  for  its  exclusion  and  for 
the  exclusion  of  rent  charges  as  well. 

"Accountants  frequently  have  to  give  opinions  as  to  the 
propriety  of  including  rent  and  interest  in  costs.  In  theory 
these  two  items  are  identical,  rent  being  the  sum  paid  to  a 
capitalist  for  the  use  of  land  or  buildings,  and  interest  being 
his  compensation  for  placing  his  natural  product  or  his  ac- 
cumulated savings  at  the  disposal  of  the  manufacturer.  Both 
items  are  therefore  in  the  nature  of  a  division  of  profits,  out 
of  which  alone  they  can  be  met,  and  they  should  therefore  be 
strictly  excluded  from  costs.  *  *  *  This  principle  is  recog- 
nized in  the  form  in  which  railroad  accounts  are  now  pre- 
pared, where  both  rentals  of  leased  lines  and  interest  on  bor- 
rowed money  of  all  kinds  are  treated  as  a  charge  against  the 
income  from  operations  after  the  same  has  been  ascertained, 
that  is,  as  a  distribution  of  profits. 

"In  the  case  of  manufacturing  companies  no  such  clear 
recognition  of  this  principle  is  found,  and  rent  for  factories, 
etc.,  where  paid,  is  always  treated  as  an  item  of  manufactur- 
ing cost  or  expense,  while  interest,  an  exactly  similar  item,  is 
more  usually  treated  as  a  charge  against  or  division  of  profits. 
This  method  of  charging  rent  as  an  expense  has  led  to  a  claim 
that  it  is  properly  so  treated,  and  that  therefore  when  a  man- 
ufacturer owns  his  premises  and  pays  no  rent  an  estimated 
amount  corresponding  to  the  value  of  the  use  should  be 
charged  into  and  considered  as  part  of  the  cost  thereof.  This 
sounds  plausible  but  it  is  believed  that  a  nearer  approach  to 
theoretical  accuracy  is  to  be  found  in  the  railroad  practice  of 


*  Bulletin  American  Economic  Association,  pp.  1x9,  120. 
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considering  all  rentals,  at  least  when  there  is  a  natural  division 
between  rent  and  other  service,  as  a  charge  against  or  divi- 
sion of  profits. 

"If  two  manufacturers  have  identical  facilities  for  manu- 
facturing the  same  article  and  adopt  the  same  methods  and 
at  the  same  expense,  it  is  certainly  not  reasonable  to  say  that 
the  manufacturing  cost  of  the  one  who  rents  his  facilities 
instead  of  owning  them  is  higher  than  that  of  the  other  who 
owns  them;  but  it  is  reasonable  and  correct  to  say  that  the 
former,  who  has  a  smaller  personal  investment,  is  sharing 
his  profits  with  the  capitalist  who  contributes  the  facilities. 
"Similarly,  in  the  case  of  interest,  the  manner  in  which 
capital  is  provided  cannot  affect  cost  of  manufacture.  A 
manufacturer  may  provide  all  his  own  capital  or  he  may  ob- 
tain some  part  of  it  from  other  capitalists  who  either  take 
equal  risks  with  himself  or  prefer  in  some  way  to  limit  their 
risk.  The  profit  when  ascertained  has  to  be  divided  between 
the  different  capitalists  according  to  the  terms  agreed  upon,, 
but  no  part  of  it  should  be  an  element  of  cost,  nor  should  the 
method  of  its  division  be  a  factor  in  determining  selling  price." 
From  the  standpoint  of  practical  costing  Mr.  Dickin- 
son's logic  is  not  satisfactory.  The  interest  on  an  investment 
in  plant  and  equipment,  or  rent  paid  for  use  of  factory  would 
seem  to  be  almost  as  direct  an  incident  of  cost  as  labor,  ma- 
terial, power,  or  incoming  freight.  It  is  obvious  that  the 
manufacturer  cannot  make  his  product  without  a  plant,  and 
its  rental  or  interest  charge  is  usually  one  of  the  first  in- 
curred manufacturing  expenses.  Why,  then,  should  it  be 
differentiated  from  all  other  manufacturing  expenses  and  be 
excluded  from  the  cost  of  product? 

§  103.     Inclusion  of  Interest  on  Investment.    American  View. 

The  following  quotations  indicate  that  the  accountants 
who  listened  to  M*r.  Dickinson's  paper  were  not  all  in  accord 
with  his  treatment  of  rent  and  interest  charges. 
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"In  our  cost  of  manufacture  we  usually  consider  inter- 
est on  machinery  employed  in  processes  as  a  part  of  the  cost 
of  the  product.  This  is  necessary  if  we  are  to  distribute  costs 
properly  between  different  articles  of  product  and  fix  prices 
accordingly.  ♦  ♦  ♦ 

"Mr.  Dickinson  and  I,  you  see,  are  in  perfect  agreement 
as  to  what  we  want — ^namely,  isolation  of  causes ;  but  the  line 
of  cleavage  between  causes  we  are  inclined  to  draw  differ- 
ently. Mr.  Dickinson,  conceiving  profit  to  be  a  certain  sur- 
plus divisible  between  all  three  of  the  agents  of  produc- 
tion— labor,  land,  and  capital — wishes  to  exclude  all  inter- 
est from  cost;  while  I,  conceiving  profit  to  be  only  what  is 
left  after  rent,  pure  interest,  and  wages  have  been  paid — 
that  is,  virtually  the  compensation  for  risks  taken — wish  pure 
interest,  and  pure  interest  only,  to  count  as  a  cost.  Many  ac- 
countants count  as  cost  all  interest  on  investment,  including 
all  risk  elements.  *  *  * 

"As  Mr.  Dickinson  has  well  pointed  out,  if  interest  is 
allowed  to  count  as  a  cost,  it  counts  more  largely  when  ma- 
terial is  purchased  partly  or  wholly  manufactured  than  when 
only  raw  material  is  used.  This  does  not  seem  to  me  objec- 
tionable. We  are  primarily  seeking  costs  for  the  enterprise 
immediately  concerned.  If  what  is  cost  to  it  includes  the 
profits  for  another  enterprise,  its  costs  will  be  (other  things 
equal)  inevitably  greater.  The  accounts  should  show  them, 
so.  We  are,  moreover,  seeking  also  comparative  costs ;  then, 
surely,  we  wish  costs  under  conditions  involving  some  one 
else's  profits  to  show  greater  than  under  conditions  where  no 
profits  are  involved  until  the  end.  We  wish  causes  isolated 
so  far  as  possible.  The  plan  that  I  suggest  seems  to  me  to 
provide  such  isolation."* 

Or  again, — "If  I  interpret  Mr.  Dickinson  correctly,  he 
does  not  believe  that  rent  and  interest  should  be  considered 
as  costs  of  production,  but  rather  views  them  as  deductions 
from  profits.     To  the  economist  profit  is  a  return  over  and 


*  William  Morse  Cole,  Bulletin  of  American  Economic  Association,  pp.  129-132. 
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above  all  rent  and  interest  charges.     If  the  owner  of  an  en- 
terprise does  not  secure  that  return,  it  would  be  better  for 
him  to  lend  his  resources  to  some  one  else  who  would  pay 
him  the  rent  and  interest  and  assume  the  risks  of  production. 
Moreover,  if  he  should  lend  his  land  and  capital,  he  can  then 
work  for  some  one  else  and  get  a  wage,  so  that  even  the 
entrepreneur's  salary  or  wage  should  be  considered  a  part 
of  costs,  because  he  is  entitled  to  pay  himself  as  much  as  some 
one  else  would  pay  him.  *  *  * 

"To  the  speaker's  mind  all  such  charges  are  really  direct 
additions  to  the  cost  of  production  and  should  be  apportioned 
directly  to  the  various  departments  involved.  Rent  and  in- 
terest should  not  be  regarded  as  divisions  of  profits,  because 
profit  does  not  start  until  provision  is  made  for  these  items."* 
It  is  very  obvious  that  rent  of  factory  buildings  and  in- 
terest on  money  invested  in  factory  and  for  manufacturing 
purposes  must  appear  in  some  way  in  the  cost  of  conducting 
the  business,  whether  they  be  regarded  as  production  costs 
or  as  a  division  of  profits.  From  the  practical  standpoint  any 
cost  necessarily  incurred  in  the  production  of  goods  is  most 
conveniently  and  most  safely  included  in  production  costs. 

§  104.     Reserves  for  Interest  Charges. 

Interest  charges  are  usually  made  semi-annually  or  an- 
nually. To  equalize  the  interest  charges  to  production  cost 
it  is  usual  to  establish  reserves  to  which  interest  on  investment 
is  charged  as  it  accrues  and  from  which  it  is  obsorbed  by 
periodical  charges  against  production  costs. 

If  interest  is  charged  as  an  expense  and  is  not  actually 
paid  out,  it  must  of  necessity  be  credited  to  some  reserve  or 
representative  account,  and  that  account,  whatever  its  title, 
will  be  a  revenue  account  representing  the  earning  of  capital. 

In  the  absence  of  such  reserve  accounts,  if  money  or  its 
equivalent  is  actually  parted  with  or  passed  to  the  credit  of 
an  account  payable,  direct  charges  can  be  made  to  depart- 
mental costs  on  the  same  basis  as  in  the  case  of  reserves. 


*  J.  C.  Duncan,  Bulletin  of  American  Economic  Association,  pp.  146,  147. 
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Where  reserves  are  made  for  interest  charges,  such  re- 
serves will  have  no  direct  bearing  upon  the  net  result  of  the; 
Loss  and  Gain  Account.  Primarily  they  will  lessen  the  mar- 
gin of  gross  profit  shown  to  exist  between  the  production  cost 
and  the  selling  price  of  a  given  article,  but  this  is  offset  by 
the  credits  or  earning  represented  by  the  reserve  account. 

§  105.    Composition  of  Interest  Reserves. 

For  the  sake  of  simplicity,  when  reserves  for  interest 
charges  are  made,  these  reserves  should  include  the  interest 
on  all  capital  invested.  The  proper  distribution  of  the  charges 
can  be  made  later.  The  total  reserves  represent  the  earnings 
of  the  plant  capital  which  presumably  is  invested  by  the  own- 
ers of  the  plant.  If,  however,  a  part  of  this  capital  has  been 
secured  through  sales  of  bonds  or  any  other  form  of  interest 
bearing  loan,  the  interest  charges  on  such  bonds  or  loans  are 
a  proper  charge  against  the  revenue  account,  "Interest 
Earned."  Such  a  charge  will  in  nowise  disturb  the  opera- 
tion of  sinking  funds  or  analogous  accounts  where  these  exist. 

Where  the  interest  on  manufacturing  investment  is 
charged  as  a  part  of  production  cost,  the  Loss  and  Gain  Ac- 
count will  perhaps,  as  to  the  items  given,  show  thus: 

LOSS  AND  GAIN 


Production    Cost $130,000.00 

Commercial  Cost   20,000.00 

Net  Gain  50,000.00 


$200,000.00 


Sales  $170,000.00 

Interest  Earned   30,000.00 


$200,000.00 


If  the  interest  earned  is  not  made  a  part  of  production 
cost,  the  same  Loss  and  Gain  Account  will  show  thus : 

LOSS  AND  GAIN 


Production    Cost    $100,000.00 

Commercial  Cost  20,000.00 

Net  Gain   50,000.00 

$170,000.00 


Sales    $170,000.00 


$170,000.00 
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Where  interest  on  manufacturing  investment  is  charged 
to  cost,  the  amount  of  interest  charges  per  unit  will,  of  course, 
vary  with  the  frequency  of  the  turn  over,  the  value  of  the 
product,  and  other  direct  influences. 

§  106.     Inactive  Investment. 

Plant,  tools,  and  equipment,  like  men,  are  earning  noth- 
ing unless  they  are  working.  If,  then,  a  portion  of  the  plant 
is  inactive  or  dormant  for  a  period,  it  is  manifestly  unfair  to 
burden  the  product  of  other  departments  with  interest  on  the 
investment  in  inactive  departments;  nor  are  the  accruing, 
unabsorbed  costs  of  abnormally  inactive  times  a  proper  charge 
against  the  cost  of  production  during  active  times. 

Under  these  conditions  it  is  suggested  that  when  in- 
terest on  investment  in  dormant  equipment  is  charged,  it  be 
charged  directly  to  Loss  and  Gain  Account  and  not  be  passed 
through  manufacturing  costs  at  all. 

It  is  imderstood,  of  course,  that  this  does  not  apply  to 
equipment  of  such  a  nature  that  it  is  only  used  at  long  in- 
tervals. This  is  a  normal  use  of  such  machinery,  and  it  can- 
not be  considered  as  dormant  in  the  intervals  between  its  use. 


CHAPTER  XIII. 

LAND  VALUES  AND  BUILDING  SPACE  COSTS. 

§  107.     Land  and  Buildings  as  Factors  of  Expense. 

As  discussed  in  the  preceding  chapter,  the  expense  in- 
cident to  the  occupancy  of  the  land  and  buildings  for  manu- 
facturing purposes  enters  into  the  cost  of  product  as  a  distinct 
factor,  and  this  is  so  whether  the  property  is  leased  or  owned. 
If  the  property  is  leased,  the  rent  charges  are  usually  a  clean- 
cut  proposition  so  far  as  production  costs  are  concerned.  If 
the  property  is  owned  in  fee  simple  or  held  on  some  other  ba- 
sis superior  to  the  ordinary  lease,  the  costs  involved  are  not 
so  clearly  seen  but  are  there  just  as  surely,  and  must  be  as- 
certained and  properly  applied  if  a  true  production  cost  is  to 
be  determined. 

The  expenses  arising  from  the  occupancy  of  land  and 
buildings  are  charged  to  product  through  the  buildings,  but 
the  methods  of  determining  the  expenses  arising  from  each 
are  different  and  require  some  separate  consideration. 

§  108.  Land. 

When  land  is  owned  in  fee  simple  and  occupied  for  man- 
ufacturing purposes,  the  resulting  charges  to  be  applied  to 
the  manufactured  product  are  interest  on  the  investment,  taxes, 
and  other  similar  levies.  These  latter  charges  vary  but  little 
from  year  to  year  and  may  usually  be  estimated  on  the  basis 
of  preceding  years.  Should  changes  in  the  rate  be  made,  the 
amounts  involved  may  be  properly  distributed  by  adjusting 
entries,  best  perhaps  through  the  Factor  of  Safety  Account. 

The  principal  cost  item  arising  from  the  occupancy  of 
land  for  manufacturing  purposes  when  this  land  is  owned,  is 
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interest  on  the  investment.  As  a  rule  this  will  be  figured  on 
the  price  paid  for  the  land,  the  prevailing  rate  for  money 
giving  the  rate  for  the  interest  charge. 

§  109.     Increasing  Land  Values. 

When  land  values  change  after  manufacturing  property 
is  acquired,  the  basis  of  the  interest  charge  depends  some- 
what upon  the  policy  or  the  wishes  of  the  management.  If 
land  increases  in  value  after  it  is  purchased,  the  increase  is 
an  incidental  profit  enjoyed  by  the  general  business  but  it  is 
very  questionable  whether  this  tentative  profit — which  is  not 
realized  until  the  land  is  sold — should  be  reflected  in  increased 
costs  on  the  goods  manufactured  on  the  land.  As  a  matter 
of  fact,  there  is  no  increased  cost  of  production  to  the  for- 
tunate manufacturer.  He  enjoys,  it  is  true,  an  advantage  over 
competitors  who  acquired  their  land  at  a  later  period  when 
prices  were  higher,  but — save  as  to  possibly  increased  taxes — 
he  does  not  have  to  pay  any  more  to  produce  his  goods  on 
this  account,  and,  so  long  as  the  conditions  are  kept  clearly 
in  view,  there  seems  to  be  no  object  in  a  nominal  increase 
of  his  production  costs  because  of  an  unrealized  profit  on  his 
land. 

§110.     Decreasing  Land  Values. 

The  same  principles  are  involved  when  land  occupied  by 
a  factory  decreases  in  value.  The  decrease  involves  a  loss 
to  the  business  which  eventually  must  be  absorbed  in  some 
way,  but  the  owner  has  suffered  no  real  loss  until  such  time 
as  he  parts  with  the  land  for  a  less  price  than  that  which  was 
originally  paid ;  neither  meanwhile  do  his  goods  cost  any  less 
to  make — save  as  to  possibly  decreased  taxes — ^because  of  the 
prospective  loss  on  the  factory.  Under  these  circumstances 
it  would  seem  proper  to  maintain  the  investment  and  the 
manufacturing  costs  arising  from  the  investment  in  land  at 
the  original  figures — ^unless  and  until  the  increase  or  depreeia- 
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tion  in  value  of  the  land  is  brought  on  the  books  by  proper 
entry. 

§  III.    Land  Values  Varying  as  to  Location. 

Another  condition  bearing  on  production  cost  some- 
times arises  where  extensions  or  additions  to  the  factory 
buildings  are  erected  on  land,  purchased  for  the  purpose  at 
a  much  higher  price  than  was  paid  for  the  original  property. 
Shall  the  increased  interest  cost  this  involves  be  charged  to 
the  goods  produced  in  that  portion  of  the  factory  occupying 
the  high-priced  land;  shall  it  be  distributed  over  the  whole 
factory;  or  shall  the  excess  price  of  the  recently  purchased 
property  be  charged  off  to  loss  and  gain? 

If  any  clear,  distinct  end  is  gained  by  charging  the  goods 
produced  in  the  portion  of  the  factory  standing  on  the  higher- 
priced  ground,  with  the  full  interest  on  the  investment  in  that 
particular  land,  it  can  and  should,  of  course,  be  done.  Us- 
ually, however,  it  is  better  to  treat  the  land  occupied  by  the 
factory  as  a  whole,  the  increased  or  excessive  price  paid  for 
the  particular  portion  of  it  being  merged  through  interest 
charges  in  the  general  costs.  Or,  if  this  excess  cost  is  very 
great  and  entirely  above  the  real  value  of  the  land,  the  excess 
price  is  best  treated  as  an  accidental  involvement,  to  be  charged 
off  to  loss  and  gain. 

Speaking  generally,  when  a  portion  of  the  factory  prop- 
erty is  purchased  at  a  higher  price  than  was  paid  for  the  bal- 
ance, it  would  be  manifestly  absurd  to  load  this  excess  cost  on 
the  goods  produced  on  that  particular  land.  It  is  reasonable 
to  suppose  that  the  purchase  of  this  high-priced  land  adds  di- 
rectly to  the  value  of  the  factory  as  a  whole,  and  results  in 
cheaper  production  costs  than  would  have  been  secured  if  the 
new  addition  had  been  located  on  land  of  more  reasonable 
price  somewhere  else.  If  this  is  so,  the  land  cost  is  best 
treated  as  a  lump  sum,  and  the  interest  charges  be  diffused — 
through  the  buildings — on  the  basis  of  land  space  occupied, 
regardless  of  the  location  of  this  particular  space. 
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§  iia.     Investment  Interest  and  Mortgage  Interest. 

In  Mr.  Church's  very  interesting  discussion  of  the  land 
factor,*  a  distinction  is  drawn  between  the  investment  as  rep- 
resented by  actual  cash  put  into  a  manufacturing  property  and 
that  represented  by  a  purchase  money  mortgage  on  this  same 
property  if  the  mortgage  is  drawing  a  higher  rate  of  interest 
than  that  allowed  on  the  cash  investment.  This  is  on  the  as- 
sumption that  the  mortgage  is  a  purely  financial  arrangement 
rendered  necessary  or  desirable  because  of  insufficient  capital, 
Mr.  Church  holding  that  the  allowed  rate  should  be  estimated 
on  the  cost  value  of  the  entire  property,  and  any  interest  in 
excess  of  this  rate  paid  on  the  mortgage  not  be  charged  into 
costs  but  be  disposed  of  in  some  other  way. 

The  refinement  is  one  of  somewhat  doubtful  utility.  If 
a  mortgage  is  put  on  the  property  after  it  is  purchased  and  as 
a  means  of  raising  money,  the  transaction  is  of  a  different 
nature.  The  factory  property  is  then  being  used  for  other 
purposes  than  manufacturing,  and  interest  charges  arising  in 
connection  with  this  extraneous  use  have  no  necessary  bear- 
ing on  costs.  When,  however,  a  purchase  money  mortgage 
is  given,  it  forms  part  of  the  transaction  by  which  the  prop- 
erty is  acquired,  and  it  would  seem  that  its  interest,  even 
though  above  the  prevailing  rate,  should  in  its  entirety  be 
charged  to  production  costs. 

It  will  be  recognized  that  insufficiency  of  capital  involves 
increased  production  costs  in  many  directions.  Thus,  with 
insufficient  capital  the  most  advantageous  arrangement  of 
factory  buildings  and  machinery  is  frequently  impossible ;  ma- 
chinery of  highest  efficiency  cannot  be  procured  because  of 
Its  expense ;  power  must  perhaps  be  purchased  when  with  K 
proper  equipment  it  might  be  produced  more  cheaply;  ma- 
terials cannot  be  bought  in  such  quantities  as  to  secure  the 
lowest  prices  and  the  most  favorable  terms;  production  is 
not  sufficiently  large  to  attain  the  lowest  production  costs. 


•  "Production  Factors,"  p.  72  gt  seq. 
II 
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From  the  practical  standpoint,  the  proposition  to  figure 
costs  as  less  than  they  are,  because  existing  conditions  are 
faulty,  will  hardly  meet  with  favor.  Production  costs  that 
might  be  attained  with  ample  capital  are  not  the  production 
costs  attained  when  means  are  insufficient,  and  the  manu- 
facturer whose  means  are  not  sufficient  wants  to  know  what 
his  costs  really  are  and  not  what  they  might  be  under  better 
conditions. 

The  manufacturer  might,  it  is  true,  deliberately  take  a 
production  cost  for  his  product  based  on  the  highest  possible 
efficiency  under  the  most  favorable  conditions,  and  charge  off 
to  other  expense  accounts  everything  that  would,  if  charged 
to  product,  raise  his  actual  costs  above  these  ideal  figures. 
Such  costs  would,  however,  be  of  but  little  practical  value, 
and  it  would  seem  to  be  better  that  costs  should  be  based  on 
the  actual  expenditures  incident  to  productive  work  under  the 
conditions  which  really  exist. 

§  113.     General  Rule  for  Land  Values. 

As  a  general  statement  it  may  be  said  that  the  land  in- 
vestment for  purposes  of  interest  calculations  should  be  fig- 
ured on  the  value  at  which  the  land  is  carried  on  the  books  of 
the  concern.  Ordinarily  this  book  value  will  be  the  cost  value. 
If,  however,  those  in  charge  wish  to  carry  the  land  at  the 
value  at  which  it  can  be  sold  at  that  particular  time,  regardless 
of  its  cost  price,  the  procedure,  while  not  to  be  recommended 
from  the  accountant's  standpoint,  is  entirely  within  their 
discretion.  The  interest  on  investment  in  land  must  then  be 
calculated  on  this  selling  price  of  the  land. 

When  land  is  purchased  with  a  view  to  future  needs  of  the 
business,  the  outlay  is  purely  an  investment  and  the  interest 
on  this  investment  is  not  in  any  way  a  factor  of  present  pro- 
duction costs. 

§  114.     Applying  Land  Charges. 

These  land  charges  are  not  applied  direct  in  any  sys- 
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tem  of  cost  finding.  Buildings  are  a  necessary  concomitant 
of  manufacturing  and  the  land  charges  pass  through  and  are 
included  in  the  building  charges.  Accordingly,  when  the  mat- 
ter of  land  value  has  been  determined  upon,  the  next  step 
is  to  apportion  to  each  of  the  various  buildings  or  departments 
its  proper  proportion  of  this  land  value.  Each  building  should 
be  charged  with  as  much  ground  as  it  is  found  to  occupy, 
including  a  reasonable  allowance  for  ingress  and  egress,  light 
and  air. 

Land  space  occupied  by  stores,  such  as  sheet  iron  and 
steel,  oil  tanks,  chemicals,  semi-finished  product,  etc.,  should 
be  charged  to  stores  department  and  in  this  way  be  eventually 
diffused  over  product.  Space  occupied  by  railroad  tracks, 
yards,  cranes,  and  transfer  platforms,  can  be  charged  to  local 
transport,  and  all  other  land  directly  used  in  connection  with 
the  factory  can  be  classified  and  placed  where  it  equitably 
belongs. 

The  land  values  apportioned  to  each  building  or  depart- 
ment need  not  be  entered  in  the  ledger  in  the  form  of  sepa- 
rate land  accounts.  On  the  contrary,  the  investment  account 
representing  the  land  in  its  entirety  may  be  left  intact  and  the 
details  of  apportionment  be  entered  in  memorandum  form  or 
in  any  other  form  convenient  for  reference.  The  value  of 
land  and  the  apportionment  of  this  value,  once  fixed,  remain 
unchanged  for  costing  purposes  until  such  time  as  changed 
physical  conditions  necessitate  a  readjustment. 

§  115.     Building  Costs. 

In  the  case  of  land,  as  suggested,  it  is  usually  advisable 
to  place  a  value  on  the  property  as  a  whole  and  from  this 
derive  one  unit  charge  per  square  foot  for  all  portions  of  the 
property.  When  we  come  to  buildings  the  conditions  are  en- 
tirely different,  inasmuch  as  these  latter  have  individual  char- 
acteristics, differing  degrees  of  fitness,  and  different  main- 
tenance charges.  For  these  reasons  the  floor  space  charges 
emphatically  should  not  be  averaged. 
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Some  buildings,  such  as  the  power  house,  may  be  but 
one  story  high,  while  others  nearby  have  five  or  six  stories. 
Some  buildings  of  defective  construction  may  require  ex- 
pensive annual  repairs.  Others  may  have  a  small  proportion 
of  available  floor  space  compared  with  the  ground  they  oc- 
cupy. Under  these  conditions  the  only  method  of  arriving  at 
an  equitable  cost  charge  for  floor  space  is  to  let  each  build- 
ing stand  as  an  individual  unit  in  the  reckoning. 

The  first  item  in  compiling  the  cost  of  the  individual 
building  is  land  space  occupied.  The  value  of  this  land  space 
having  been  determined,  the  interest  charge  on  this  value  is 
recorded  on  a  cost  calculation  sheet  similar  to  that  shown 
in  Figure  190.  Next,  the  building  itself  must  be  appraised, 
either  formally  and  accurately  by  a  competent  appraiser  or 
approximately  by  the  management.  This  value  determined, 
the  interest  charges  on  the  building  itself  are  recorded  on 
the  cost  calculation  sheet. 

§  116.    Maintenance  and  Depreciation  Charges. 

The  annual  charge  for  repairs  and  upkeep  of  buildings 
may  be  fairly  approximated  by  an  examination  of  the  main- 
tenance records  for  several  representative  years  preceding. 
In  like  manner,  the  items  of  depreciation,  taxes,  and  insurance 
are  treated  in  succession,  each  item  of  cost  as  it  is  secured 
being  properly  recorded  on  the  cost  calculation  sheet. 

Repairs  will  not  maintain  buildings  in  their  original 
condition.  Even  with  the  best  of  care,  deterioration  takes 
place  and  replacements  are  eventually  necessary,  though  in 
many  cases  only  after  a  long  term  of  years.  A  sufficient 
amount  must  then  be  charged  for  depreciation  to  provide  for 
the  inevitable  final  replacement  in  part  or  in  whole  of  the  par- 
ticular building  or  buildings ;  and  the  reserve  for  depreciation 
which  should  be  established,  is  as  direct  an  item  of  production 
cost  as  are  repairs,  rental,  interest,  power,  or  any  other  item 
of  manufacturing  expense. 
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Depreciation  of  factory  buildings  is  a  subject  upon  which 
volumes  have  been  written  and  its  treatment  here  must  of 
necessity  be  brief.*  In  considering  depreciation,  classifica- 
tions of  the  buildings  on  the  basis  of  material  are  first  con- 
sidered. Buildings  of  wood,  or  partially  of  wood,  naturally 
depreciate  much  more  rapidly  than  do  buildings  of  more  dur- 
able material,  and  therefore  require  a  much  higher  deprecia- 
tion rate. 

Buildings  may  be  further  divided  into  two  general  sub*- 
classes — those  subject  only  to  the  ordinary  deterioration  from 
the  lapse  of  time  and  the  action  of  the  elements,  and  those 
which  are  in  addition  affected  by  special  deteriorating  influ- 
ences, such  as  constant  jarring,  abrasions,  injurious  fumes, 
etc.,  etc.  In  the  first  subclass  are  included  warehouses,  office 
buildings,  pattern  shops,  assembling  shops,  etc.,  etc.,  while  in 
the  second  subclass  are  included  many  of  the  buildings  used 
for  foundries,  smith  shops,  heavy-duty  machine  shops,  and 
lighter  machine  shops  where  high-speed  shafting  or  machinery 
is  attached  to  the  walls  or  roof  supports  so  that  the  effect  on 
the  buildings  may  be  injurious. 

§  117.    Depreciation  Rate. 

Under  ordinary  circumstances  buildings  of  wood  or  iron 
should  be  depreciated  from  4%  to  10%  per  annum,  the  rate 
varying  according  to  the  design  and  solidity  of  the  building, 
the  climate,  the  regularity  of  painting,  the  general  care  given, 
and  the  purposes  for  which  it  is  used. 

Thus,  strongly  constructed  wooden  buildings  in  a  dry 
climate  might  last  almost  as  long  as  a  brick  structure,  while 
light  wooden  sheds  in  a  damp  climate  would  not  last  one-sixth 
as  long.  Strongly  built,  well-fitted  iron  buildings  will  last 
as  long  as  buildings  constructed  of  bricks,  if  properly  painted 
and  cared  for.  On  the  other  hand,  the  cheaper  kind  of  iron 
building,  on  light  columns  with  loosely  fitted  roof-framing 
and  covered  with  corrugated  iron,  galvanized,  but  not  paint- 

*  For    full    discussion   of   the   subject    see    "The   Depreciation    of   Factories,"    by 
Eving  3fatheson. 
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ed,  would  in  a  damp  climate  be  so  wasted  by  rust  and  shaken 
by  wind  that  it  would  require  replacement  in  a  comparatively 
short  period,  the  old  material  being  then  almost  worthless. 
In  the  case  of  stone  work  or  reinforced  concrete  buildings,  a 
depreciation  rate  of  iJ/2%  per  annum  will  ordinarily  suffice, 
if  the  roof -covering  and  the  painting  of  iron  and  wood  work 
are  given  proper  attention.  If  such  buildings  are  subject 
to  strain  resulting  from  continued  concussion,  a  rate  of  per- 
haps 4%  per  annum  will  be  required  to  properly  cover  depre- 
ciation. 

§118.     Applying  Building  Costs. 

When  the  respective  amounts  of  the  items  already  dis- 
cussed, together  with  any  others  peculiar  to  the  particular 
building,  have  been  determined,  a  total  of  all  the  items 
chargeable  to  that  building  can  be  drawn.  This  total  will 
represent  the  annual  cost  of  such  building  chargeable  to  pro- 
duct. This  charge  is  made  through  departments  and  on  the 
basis  of  the  square  feet  of  floor  space  occupied  by  each  de- 
partment. 

To  determine  the  rate  of  charge,  when  the  total  costs  for 
individual  buildings  have  been  determined,  the  total  for  each 
building  is  divided  by  the  number  of  square  feet  of  available 
floor  space  in  that  building,  which  gives  the  cost  rate  for  each 
square  foot. 

Just  as  the  land  was  apportioned  to  the  buildings  on  the 
basis  of  square  feet  or  square  yards  properly  allocated  to 
each,  so  the  floor  space  of  the  buildings  is  divided  up  as  be- 
tween departments.  Stores,  buildings,  power  house,  office, 
warehouses,  etc.,  will  all  come  in  for  a  charge  on  the  basis  of 
floor  space  occupied. 

As  land  space  is  not  usually  all  covered  by  buildings, 
neither  is  all  enclosed  floor  space  occupied  by  machines  or  even 
by  distinct  departments.  Aisles  must  be  preserved,  and  per- 
haps here  and  there  some  space  must  be  left  for  temporary 
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Storage  of  material  or  of  semi-finished  work  between  depart- 
ments. All  such  space  not  immediately  used  by  the  particular 
department  or  machine  must  be  equitably  divided  among  the 
departments  or  machines  which  benefit  from  its  existence  or 
to  which  it  properly  belongs. 

When  the  machine-hour  plan  of  cost  finding  is  to  be  used, 
the  space  occupied  by  each  machine  must  be  carefully  meas- 
ured, and  charged  to  that  machine  at  the  determined  rate  per 
square  foot.  The  same  rule  applies  as  to  space  not  immediate- 
ly used  by  a  particular  machine,  but  existing  for  the  use  of 
that  machine.  If  space  is  left  for  the  common  use  of  several 
machines  it  is  divided  equitably  among  them. 

In  the  case  of  individual  or  of  group  machines  when 
these  are  considered  as  a  unit,  the  space  left  for  aisles,  etc., 
can  be  included  in  the  overhead  burden.  When  an  industrial 
center  or  a  division  is  treated  as  the  unit,  the  entire  space  oc- 
cupied is  included  in  one  boundary,  in  which  case  aisles  and 
open  spaces  are  not  separately  considered. 

The  building  cost  charges,  when  determined,  all  have 
their  places  in  the  financial  records.  For  this  purpose  a  form 
similar  to  that  of  the  cost  calculation  sheet  (Figure  190)  may 
be  employed.  One  sheet  will  suffice  for  the  entire  year  and 
from  this  sheet  the  entries  can  be  made  each  recurring  period. 
The  various  department  expense  accounts  represented  on  the 
sheet  are  charged  and  the  various  revenue  and  reserve  accounts 
are  credited. 

Where  the  machine-hour  plan  is  used  the  several  items 
of  annual  charges  will  appear  on  the  record  sheet  of  each  in- 
dividual machine.  (See  Figure  189.)  Such  items  have  al- 
ready been  automatically  charged  to  the  machine  by  the  fact 
of  their  presence  on  the  sheet  as  an  annual  item,  and  will  be 
included  in  the  machine  rate  of  each  individual  machine.  The 
entry,  therefore,  instead  of  being  charged  to  departments,  will 
be  charged  in  a  lump  sum  directly  to  the  controlling  account 
called  "Machine  Time,"  as  follows: 
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Machine   Time    $683.23 

Accruing  Interest  on  Investment $361.53 

Reserve   for  Repairs    73-85 

Reserve   for  Depreciation    1 17.70 

Reserve    for   Taxes    5)9-23 

Insurance  in   Suspense   30.92 

$683.23    $683.23 

§  119.    Leaseholds. 

When  a  manufacturing  property  is  rented,  the  rental  pay- 
ment usually  covers  all  the  varying  items  of  cost  which  must 
be  determined  separately  when  land  is  owned.  Thus,  when 
rent  is  paid  there  is  no  charge  for  interest  on  investment,  or 
repairs,  depreciation,  taxes,  insurance,  etc.,  as  far  as  these 
apply  to  the  plant.  The  building  costs  are  therefore  much 
simpler  of  determination.  ^ 

Distinctions  might  be  drawn  between  the  various  build- 
ings as  to  their  condition,  location,  and  general  availability, 
but  as  a  rule  this  is  ignored  and  one  rate  is  charged  per  square 
foot  of  building  space.  This  rate  is  determined  by  dividing  the 
total  yearly  rental  by  the  total  floor  space  of  buildings  ex- 
pressed in  square  feet. 

Where  factory  buildings  are  erected  by  the  manufacturer, 
but  the  land  upon  which  they  stand  is  held  on  a  ground  rent, 
a  combination  of  the  methods  pursued  respectively  when  the 
property  is  owned  in  fee  simple  or  held  under  rental,  must 
be  pursued.  The  land  costs  are  represented  by  the  rent,  the 
building  costs  by  the  interest  on  the  expenditures  for  the 
erection  of  these  buildings,  by  insurance,  etc.,  and  the  cost  of 
floor  space  in  any  particular  building  is  determined  by  adding 
the  rental  charge  for  land  space  occupied  and  the  particular 
charges  for  that  building,  and  dividing  the  total  by  the  num- 
ber of  square  feet  of  its  floor  space. 

At  the  termination  of  the  lease  period  the  buildings  under 
the  usual  ground  rent  plan  revert  to  the  original  owner  of  the 
property,  and  their  cost  must  therefore  be  written  off  by  an 
annual  amortization  charge. 


CHAPTER  XIV. 

MAINTENANCE  AND  DEPRECIATION.* 

§  I20.     Relation  between  Maintenance  and  Depreciation. 

As  applied  to  wasting  assets,  maintenance  is  the  ex- 
penditure incurred  for  upkeep,  while  depreciation  is  an  allow- 
ance for  the  lessening  values  inevitably  brought  about  by  use 
and  the  passage  of  time.  Authorities  are  not  fully  agreed 
as  to  just  where  the  line  should  be  drawn  between  maintenance 
and  depreciation  charges.  If  a  factory  could  be  kept  up  to 
its  original  condition  by  repairs  and  replacement  of  parts, 
this  would  exactly  offset  the  ordinary  depreciation  from  wear 
and  tear.  In  practice,  however,  this  is  impossible.  Repairs 
are  made  where  they  are  obviously  necessary;  replacement 
of  parts  are  made  from  time  to  time;  but  no  matter  how 
careful  the  maintenance,  there  is  a  gradual  and  inevitable  de- 
preciation of  efficiency  value  which  must  be  reckoned  with. 

This  inevitable  and  usually  unpreventable  lessening  value 
of  property  as  time  passes,  is  properly  a  charge  to  deprecia- 
tion. Many  of  the  expenditures  incurred  in  keeping  the  plant 
as  nearly  as  possible  in  its  original  condition  of  efficiency 
are,  however,  of  a  doubtful  nature,  and  it  is  frequently  a 
perplexing  question  as  to  whether  a  repair  or  a  replacement 
properly  belongs  to  maintenance  or  to  depreciation. 

§  lai.     Repairs  and  Replacements. 

Repairs  are  a  maintenance  charge;  replacements  are  a 
charge  against  depreciation.  "It  is  often  very  difficult  to  dis- 
tinguish between  a  repair  and  a  replacement.     A  reserve  for 


*  For    specific    discussion    of    maintenance    and    depreciation    charges    on    factory 
buildings,  see  11   ii6,  xi7> 
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depreciation  contemplates  that  the  fixed  assets  to  which  it  re- 
lates will  be  kept  in  proper  repair,  and  that  such  repairs  will 
not  be  charged  against  the  amount  reserved  for  depreciation. 
The  cost  of  maintaining  such  fixed  assets  in  repair  is  charge- 
able to  the  proper  operating  accounts.  In  the  case  of  a  manu- 
facturing business  the  repairs  to  machinery  and  equipment  are 
chargeable  to  Manufacturing  Expenses  account.  *  ♦  ♦ 

"On  the  other  hand,  an  article  purchased  to  replace  an 
article  already  charged  to  a  fixed  asset  account  should  be 
debited  to  the  proper  fixed  asset  account,  and  the  cost  of  the 
article  replaced  should  be  credited  to  the  same  account  and 
debited  to  the  proper  reserve  account,  or  to  Surplus  account  if 
no  reserve  is  provided.  This  establishes  a  consistent  rule  with 
respect  to  fixed  asset  accounts  as  follows, — Always  take  out 
of  the  fixed  asset  account  th^  thing  replaced,  and  take  into  the 
fixed  asset  account  the  thing  purchased  to  take  its  place.  In 
this  way  the  cost  of  the  things  on  hand  will  always  be  in- 
cluded in  the  balance  of  the  fixed  asset  accounts. 

"Of  course  this  rule  does  not  mean  that  a  petty  part 
replaced  must  be  handled  in  this  way,  and  herein  lies  the  dif- 
ficulty in  distinguishing  between  a  replacement  and  a  repair. 
A  repair  is  very  often  a  replacement  and  it  is  often  a  matter 
of  opinion  and  choice  on  the  part  of  the  bookkeeper  as  to 
whether  a  thing  will  be  handled  as  a  replacement  or  as  a  repair. 

"No  fixed  rule  can  be  given  to  govern  such  cases.  If 
the  entire  machine  is  replaced  by  another  machine,  it  is  ob- 
vious that  the  old  one  should  come  out  and  the  new  one  go  in 
the  fixed  asset  account.  It  would,  however,  usually  be  impos- 
sible for  a  bookkeeper  to  ascertain  the  original  cost  of  a  cer- 
tain part  of  a  machine  that  requires  replacing  if  that  ma- 
chine was  originally  bought  in  its  entirety.  If  a  part  that 
cost,  say,  over  $5,  was  replaced,  it  is  advisable  to  regard  the 
expenditure  as  a  replacement  and  charge  it  against  Reserve 
for  Depreciation  of  Machinery  and  Equipment.  If  a  part 
costing  less  than  $5  is  replaced,  it  might  be  well  to  charge  that 
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cost  as  a  repair.  In  other  words,  it  is  not  a  good  plan  to  be 
too  free  in  charging  items  against  the  reserve  account.  That 
account  should  be  capable  of  being  readily  analyzed,  and  a 
bookkeeper  should  exercise  his  best  judgment  in  handling  its 
debits.  When  an  expenditure  is  made  for  the  maintenance  of 
a  fixed  asset,  it  is  advisable  that  such  expenditure  be  charged 
as  an  operating  expense."* 

Occasionally  partial  replacements  may  increase  the  value 
of  a  wasting  asset  beyond  its  original  cost,  as  where  a  machine 
made  o£  iron  is  replaced  in  part  with  steel,  or  a  portion  of  a 
frame  building  is  replaced  with  brick  or  concrete.  In  such 
case  the  replacement  costs  cannot  wholly  be  charged  to  either 
maintenance  or  depreciation,  but  are  more  in  the  nature  of  a 
capital  investment. 

§  122.     Maintenance  and  Depreciation  Charges. 

When  providing  for  maintenance  and  depreciation 
charges,  two  important  features  must  be  kept  in  mind : 

(a)  During  the  life  of  the  asset  its  original  cost  to- 
gether with  all  items  of  expenditure  incident  to  its  upkeep 
and  operation  is  a  proper  charge  against  the  production  cost 
of  the  contemporaneous  cost  periods. 

(b)  During  the  life  of  an  asset  the  aggregate  cost  of 
maintenance,  depreciation,  obsolescence,  etc.,  should  be  fairly 
and  equitably  spread  over  the  period  in  such  manner  as  will 
give  to  each  year  its  just  and  proper  proportion. 

§  123.    Elimination  of  Maintenance  Charges. 

Manufacturing  concerns  oftentimes  increase  their  asset 
accounts  by  the  happy-go-lucky  method  of  adding  thereto  the 
cost  of  all  alterations,  renewals,  and  extensions  of  buildings 
and  machinery,  and  then,  as  a  concession  to  conservatism, 
charge  a  percentage  of  this  total  credit  to  Loss  and  Gain  Ac- 
count. In  some  cases  even  current  repairs  are  charged  to  as- 
set accounts.     It  is  obvious  that  when  these  illogical  and  im- 
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proper  charges  are  made,  a  larger  percentage  must  be  reserved 
annually  for  deterioration. 

Such  methods  amount  in  practice  to  an  elimination  of 
maintenance,  and  depreciation  must  then  bear  the  added  cost 
of  maintenance  charges;  i.  e.,  within  the  life  of  the  wasting 
asset  a  sufficient  amount  must  be  written  off  as  depreciation 
to  cover  the  original  value  of  the  machine  and  the  alterations, 
renewals,  extensions,  and  repairs  thereon,  less  any  "scrap" 
value  the  asset  may  have  at  the  end  of  its  estimated  life. 

§124.     Elimination  of  Depreciation  Charges. 

"In  any  particular  building,  machine  or  appurtenance, 
decay  or  wear  of  some  sort  must  take  place  in  the  course  of 
time  and  repairs  in  order  to  compensate  fully  for  the  decline 
in  value  must  take  the  form  of  renewal.  This  being  the  case, 
the  absolute  replacement  of  some  portion  of  the  plant  every 
year  may  thus  maintain  an  average  aggregate  value.  In  only 
two  kinds  or  classes  of  plant,  however,  can  such  an  exact  bal- 
ancing of  loss  by  repairs  and  renewals  be  ventured  on.  Where 
the  plant  wears  out  so  quickly  as  to  need  replacement  at  short 
intervals,  affording  constant  proof  by  mere  continuance  of 
working  that  not  only  the  earning  power  of  the  factory  is 
maintained,  but  also  the  capital  value;  and  in  a  second  class 
that  of  undertaking  so  large  and  permanent  as  to  afford  a 
wide  average  of  deterioration  and  renewal  over  the  whole 
plant."* 

Unless  considerable  additions  or  extensions  are  made 
from  time  to  time,  the  plan,  sometimes  followed,  of  absorbing 
repairs  and  renewals,  as  made,  into  production  costs  in  lieu 
of  depreciation,  will  not  in  the  long  run  prove  satisfactory. 
Provision  must  be  made  against  the  time  when  the  machines 
will  become  obsolete  and  their  operations  a  source  of  expense 
rather  than  profit.  Likewise,  changing  conditions  will  in  time 
necessitate  the  replacement  of  entire  buildings.  Such  ex- 
penditures are  usually  far  in  excess  of  the  ordinary  annual 


*  Matheson,  "The  Depreciation  o£  Factories." 
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expenditures  for  maintenance  and  depreciation.    If,  then,  these 

extraordinary  expenses  are  absorbed  into  the  production  costs 

of  the  period  in  which  they  are  incurred,  they  will  inevitably 

cause  an  excessive  and  misleading  increase  of  costs  for  that 

period. 

To  prevent  this,  proper  reserves  should  be  made.  In 
the  case  of  buildings,  amortization  may  be  properly  provided 
for  through  a  reserve  for  depreciation,  maintenance  charges 
being  absorbed  through  production  costs  as  they  arise.  Re- 
placement of  machinery  is  best  provided  for  by  a  reserve  for 
depreciation. 

Just  how  far  expenditures  for  current  repairs,  and  the 
renewals  that  may  be  necessary  from  time  to  time,  will  in 
themselves  care  for  both  maintenance  and  depreciation,  de- 
pends largely  upon  the  individual  plant.  In  a  large  and  long 
established  factory  a  certain  proportion  of  the  whole  might 
be  renovated  and  even  rebuilt  every  year,  and  this  being 
spread  over  production  costs  might  render  a  specific  deprecia- 
tion rate  entirely  unnecessary.  Such  a  plan  would,  however, 
somewhat  disturb  the  required  conditions  where  a  building 
space  rate  is  applied  to  individual  machines  or  industrial 
centers. 

Kilns,  furnaces,  and  structures  of  analogous  character 
which  are  actually  destroyed  in  whole  or  in  part  by  their 
ordinary  operations,  may  have  to  be  rebuilt  so  often  that  this 
renewal  or  maintenance  cost  is  properly  absorbed  into  produc- 
tion costs  and  may  thus  obviate  entirely  the  necessity  for 
depreciation  charges,  as  such. 

§  125.     Absorption  of  Maintenance  Charges. 

Items  of  maintenance  expense  are  absorbed  into  produc- 
tion costs  either  by  making  a  direct  charge  as  the  cost  ac- 
crues or  by  creating  a  reserve  fund  called  "Reserve  for  Main- 
tenance," and  crediting  thereto  each  cost  period  an  arbitrary 
amount  bfised  upon  an  engineer's  estimate  or  upon  past  exper- 
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ience,  the  offsetting  charge  going  to  the  current  expense  ac- 
count for  maintenance  costs. 

This  latter  is  the  more  equitable  way,  since  it  tends  to 
keep  the  expense  constant  more  evenly  averaged.  Thus,  cases 
may  arise  where  heavy  expenditures  are  incurred  for  repairs 
in  a  single  month  or  period,  while  for  several  months  or  per- 
iods following,  but  few  if  any  repairs  are  necessary. 

Also,  as  time  passes,  buildings  and  equipments  are  grad- 
ually reaching  the  repair  point,  and  the  cost  of  such  repairs 
should  be  spread  over  the  whole  time  during  which  the  pro- 
duct is  enjoying  or  is  receiving  benefit  from  these  buildings 
and  equipments,  and  not  be  loaded  on  to  the  cost  in  the  special 
period  in  which  the  repairs  or  replacements  are  made.  For 
this  purpose  a  reserve  or  its  equivalent  is  essential. 

§  126.     Absorption  of  Depreciation  Charges. 

When  allowances  are  made  for  depreciation,  these  are 
charged  against  production  costs,  and  commonly  the  asset 
account  receives  the  offsetting  credit.  As  in  the  case  of  main- 
tenance charges,  a  reserve  against  depreciation  is  a  simpler 
and  better  method  of  handling  the  whole  matter. 

Tims,  when  depreciation  is  credited  to  the  asset  accounts 
and  new  assets  are  debited,  as  acquired,  to  these  same  ac- 
counts, their  periodical  balances  do  not  show  the  total  costs 
of  their  respective  assets — which  is  the  proper  function  of 
such  accounts — but  the  total  costs  less  the  credited  deprecia- 
tion. Also,  as  the  accounts  do  not  show  the  cost  of  these 
assets,  a  calculation  must  then  be  made  to  arrive  at  the  amount 
upon  which  depreciation  must  be  charged  for  successive 
periods. 

Under  the  reserve  for  depreciation  plan,  each  building, 
machine,  equipment,  or  other  asset  account  is  left  intact, 
showing  at  original  cost  the  assets  actually  on  hand  entirely 
unobscured  by  entries  of  a  confusing  or  conjectural  character. 
If  an  asset  is  replaced  its  account  is  credited  with  its  original 
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cost,   the   reserve   for  depreciation  receives  a  corresponding 
debit,  and  the  new  asset  is  debited  at  cost  to  the  asset  account. 

§   127.     Factors    Affecting    Maintenance    and    Depreciation 
Rates. 

Maintenance  rates  are  governed  so  entirely  by  condi- 
tions that  no  fixed  rule  can  be  given  for  their  determination. 
It  is  obvious  that  it  will  depend  entirely  on  the  character  of 
the  wasting  asset,  its  use,  and  its  surroundings.  Where 
maintenance  records  for  past  years  are  accessible,  these  af- 
ford an  excellent  basis  for  determining  the  rate.  Where 
they  do  not  exist  the  matter  is  one  of  judgment  and  exper- 
ience- 
There  is  no  generally  accepted  rate  or  scale  for  deprecia- 
tion, and  the  rriatter  is  one  upon  which  there  is  a  wide  di- 
versity of  opinion  and  upon  which  local  conditions  have  a  very 
material  bearing.  So  far  is  this  true  that  the  whole  matter 
resolves  itself  into  an  engineering  proposition  in  which  the 
depreciation  records  for  past  years  will — if  they  have  been 
carefully  kept — figure  largely. 

Depreciation  tables  have  been  compiled  for  and  are  used 
by  various  organizations  and  underwriters.  Valuable  tech- 
nical literature  on  the  subject  may  also  be  found,  but  the 
conditions  vary  so  greatly  in  different  lines  of  industry  and 
under  varying  systems  of  plant  management,  or  even  under 
different  climatic  conditions,  that  hard  and  fast  rules  cannot 
be  established. 

The  actual  deterioration  of  machinery  and  other  utilities 
depends,  as  intimated,  upon  varying  circumstances,  some  of 
which  concern  the  device  itself  and  others  the  manner  of  us- 
ing  it.  Thus,  in  the  case  of  a  machine  which  has  to  withstand 
concussions  or  strains,  the  skill  with  which  it  has  been  set  up 
frequently  affects  its  life  and  efficiency  quite  as  much  as  do 
the  construction  and  material  of  the  machine  itself. 
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For  the  best  results,  the  dimensions  and  strength  of  the 
foundation,  or  the  weight  of  any  frame-work  or  other  fixed 
parts  of  a  piece  of  machinery  must  be  sufficient  to  absorb  the 
shocks  of  impact  without  undue  vibration.  If  this  is  not  the 
case  the  constant  strain  will  quickly  throw  the  machine  "out 
of  true"  and  destroy  its  efficiency. 

The  same  condition  obtains  where  the  machine  is  inse- 
curely attached  to  its  supports.  In  this  connection  the  quick- 
ness of  action  of  the  mechanism  must  be  considered  as  well  as 
the  force  of  the  blows.  A  frame  may  be  strong  enough  to 
withstand  the  strains  of  ordinary  operation  but  not  strong 
enough  to  withstand  the  quickly  recurring  strains  of  rapid 
operation.  For  slow  speeds  an  approximate  balancing  of  the 
moving  parts  may  suffice,  while  for  high  velocities  exact  bal- 
ancing and  the  most  accurate  fitting  is  necessary  to  prevent 
the  machine  or  its  supports  from  being  shaken  loose  and  de- 
stroyed. 

It  sometimes  happens  that  the  wearing  parts  of  a  mech- 
anism have  not  been  properly  hardened  and  the  effective  life 
of  the  machine  is  thereby  restricted,  or  if  provision  has  not 
been  made  for  the  renewal  of  wearing  parts,  the  effective  life 
of  the  machine  is  limited  to  the  life  of  these  wearing  parts. 

It  occasionally  happens  that  workmen  will  substitute  or 
tamper  with  parts  of  a  machine  in  such  manner  as  to  diminish 
its  term  of  usefulness.  Thus,  with  some  compressed  air  tools 
it  is  possible  to  foreshorten  the  stroke  by  cutting  off  a  portion 
of  the  valve  rod,  force  being  thereby  added  to  the  blow.  This 
gives  the  device  a  usage  and  strain  for  which  it  was  not  in- 
tended, and  then  its  premature  failure  brings  undeserved  re- 
proach upon  its  makers. 

On  the  other  hand,  the  life  of  a  machine  is  lengthened 
by  care  in  its  installation,  by  care  in  its  use,  and  by  the  re- 
placement of  wearing  parts. 

In  addition  to  the  actual  physical  wearing  out  or  wast- 
ing of  the  particular  asset,  another  form  of  depreciation  must 
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be  considered.     This  is  the  lessening  or  destruction  of  values 
brought  about  by  the  constant  improvement  in  machinery.    Al- 
though the  manufacturer  may  be  fully  conversant  with  the 
trend  of  the  times  toward  machine  perfection,  the  future  can- 
not be  clearly  foreseen,  and  there  is  always  a  possibility  of  an 
abnormal  replacement  cost  due  to  the  advent  of  new  and  more 
efficient  mechanisms.     Thus  a  new,  up-to-date,  and  effective 
machine  may  have  a  prospective  life  of  ten  years  or  more. 
Within  two  years  machines  of  such  greatly  improved  efficiency 
may  be  placed  on  the  market  that  the  machine  already  installed 
must  be  "scrapped"  as  a  mere  matter  of  economic  necessity. 
All  these  varying  conditions  must  be  taken  into  consid- 
eration in  fixing  depreciation  charges.     In  addition,  the  na- 
ture of  the  machine,  the  character  of  its  construction,  and  the 
conditions  under  which  it  is  operated,  all  bear  directly  on  both 
maintenance  and  depreciation  and  must  be  given  full  weight 
in  fixing  the  charge. 

§  128.     Depreciation  Rate. 

The  proper  rate  of  depreciation  for  machinery  and  equip- 
ment is,  as  already  intimated,  a  moot  question.  Even  in  well- 
managed  factories  of  a  similar  character  there  is  a  wide  di- 
vergence of  practice.  This  is  due  partly  to  varying  condi- 
tions and  partly  to  the  divergent  views  of  those  in  control. 

Under  ordinary  circumstances  the  average  rate  which 
will  meet  the  deterioration  and  contingent  risks  in  factories 
will  generally  be  found  between  5%  and  10%  per  annum. 
Where  work  is  moderate,  not  straining  the  machine  severely, 
and  where  the  hours  of  work  do  not  average  more  than  sixty 
per  week,  5%  will  generally  suffice  for  the  wear  and  tear  of  ma- 
chinery, cranes,  and  fixed  plant  of  all  kinds,  save  steam  engines 
and  boilers. 

Where  there  is  a  diversity  of  machinery  and  plant  condi- 
tions, and  the  records  of  past  years  are  accessible,  an  ap- 
proximately fair  rate  of  depreciation  may  be  arrived  at  by 
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comparison  of  these  records,  and  this  rate  once  fixed  can  be 
checked  up  and  changed  from  time  to  time  as  the  actual  con- 
ditions seem  to  require. 

The  life  and  value  of  steam  engines  and  boilers  is  a 
difficult  question,  varying  in  almost  every  case.  If  classed 
separately  from  the  other  machinery  of  a  factory,  steam  en- 
gines and  boilers  generally  require  a  higher  rate  of  deprecia- 
tion than  the  other  machinery,  and  if  again  separated,  boilers 
demand  a  higher  rate  than  engines.  In  the  case  of  an  ordinary 
type  of  well-made,  stationary  engine  and  boiler,  it  is  the  part  of 
wisdom  to  write  off  or  reserve  7^%  the  first  year  and 
7J^%  annually  from  the  diminishing  value  or  its  equivalent. 
This  will  usually  be  found  ample,  if  the  minor  repairs  and 
renewals,  such  as  new  bearings,  grate  bars,  etc.,  are  duly 
made  and  absorbed  in  the  expense  burden. 

Under  this  rate  an  original  investment  in  engines  and 
boilers  of  say  $5,000  would  show  on  the  books  at  the  end 
of  ten  years  at  a  depreciated  value  of  $2,293.75.  If  at  this 
time  the  cylinder  of  the  engine  be  rebored  and  possibly  a  new 
piston  supplied  and  the  boiler  be  renewed  by  the  insertion  of 
a  new  furnace  at  a  total  cost  of  say  $600,  this  sum  might  be 
added  to  the  capital  value,  and  the  depreciation  rate  of  7J4% 
be  continued  over  a  further  five  years  until  the  value  is  re- 
duced to  $2,275.  A  new  boiler  would  probably  be  necessary 
by  that  time,  and  when  this  new  boiler  is  installed  the  rate 
of  7J^%  could  then  go  on  the  renovated  value.  As,  however, 
a  depreciation  fund  is  generally  intended  to  include  a  reserve 
for  contingencies  other  than  mere  wear  and  tear,  it  is  a  wise 
course  to  begin  with  a  maximum  rate  in  excess  of  7J^%. 

In  every  large  plant  there  is  usually  an  accumulation 
of  unused  machines,  tools,  and  patterns.  These  should  be 
valued  at  a  percentage  of  their  net  cost  of  replacement  if 
there  is  any  possibility  of  future  use  of  their  functions.  Equip- 
ment wholly  obsolete  should  be  considered  simply  as  scrap, 
but  if  a  machine  obviously  obsolete  for  its  destined  functions 
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is  Still  used   for  certain  operations  which  it  performs  suffi- 
ciently well,  or  if  a  die  is  kept  on  hand  for  occasional  orders 
coming  in  which  require  its  use,  such  appliances  are  still  en- 
titled to  a  place  in  the  inventory  at  some  fair  ratio  of  their 
original  cost. 

If  there  is  any  question  as  to  the  value  at  which  these 
semi-obsolete  appliances  are  to  be  inventoried,  a  professional 
appraiser,  coming  from  the  outside  with  no  preconceived 
ideas  or  prejudices,  and  with  previous  experience  and  observa- 
tion to  guide  him,  is  the  fairest  and  safest  arbiter. 

§  129.     Purpose  of  Depreciation  Charges. 

There  are  various  methods  of  estimating  the  deprecia- 
tion of  a  factory  and  of  recording  alterations  of  value,  but  in 
all  of  them  the  end  to  be  attained  is  to  harmonize  the  invest- 
ment in  wasting  assets  as  shown  by  the  financial  records  of 
the  concern  with  the  real  value  of  such  assets;  i.  e.,  the  in- 
vestment in  assets  as  shown  by  the  books  at  any  particular 
time  must  as  nearly  as  possible  be  the  real  value  of  the  assets  at 
that  time. 

The  more  important  of  the  differing  methods  of  pro- 
viding for  and  apportioning  depreciation  charges  from  year 
to  year  and  of  bringing  book  values  and  real  values  into  har- 
mony as  far  as  may  be,  are  described  in  the  following  sections. 

§  130.     (i)  Depreciation  Determined  by  Appraisals. 

Under  this  method  wasting  assets  are  revalued  each 
year,  speculative  features  being  excluded,  and  whatever  loss 
such  valuations  reveal  are  absorbed  into  production  costs 
without  regard  to  any  prescribed  rate. 

In  some  factories  there  are  a  few  chief  items  of  plant  or 
equipment  which  are  more  important  than  the  rest,  the  con- 
dition and  value  of  these  items  therefore  requiring  considera- 
tion of  a  specific  nature  such  as  an  annual  appraisal.  Again, 
some  wasting  or  diminishing  assets  depreciate  far  more  quick- 
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ly  than  others — as  for  instance,  work  horses — and  it  is  quite 
advisable  to  entirely  revalue  such  assets  at  regular  periods. 
For  such  items  the  plan  discussed  is  advisable.  It  is  not,  how- 
ever, generally  feasible  and  is  only  advantageously  available 
in  plants  where  the  conditions  are  simple  and  uniform  and 
where  difficulties  would  be  encountered  in  the  use  of  a  month- 
ly cost  period. 

In  some  ways,  it  is  true,  the  plan  of  annual  appraisals, 
where  it  is  applicable  and  is  properly  carried  out,  is  more  ac- 
curate than  that  of  a  depreciation  rate.  The  excessive  de- 
terioration of  periods  of  heavy  work,  or  the  lessened  wear  of 
slack  periods,  is  properly  distributed.  The  plan  has,  however, 
serious  defects.  A  mechanism  may  be  installed  and  even  after 
years  of  use  be  apparently  as  good  as  new,  but  nevertheless 
its  term  of  actual  usefulness  is  steadily  waning  and  a  replace- 
ment is  finally  required.  Or,  worse  still,  at  any  time  a  new 
device  may  appear  which  will  "scrap"  the  mechanism  no  mat- 
ter how  good  its  condition.  In  either  of  these  cases  an  ab- 
nonnal  depreciation  cost  is  thrown  on  the  particular  period. 

If  cognizance  is  taken  of  this  lack  of  the  appraisal  plan 
and  some  fixed  amount  is  written  off  the  value  of  the  wasting 
asset  regardless  of  appraisal  adjustments,  the  defect  is  cured 
but  in  doing  this  the  plan  of  a  depreciation  rate  is  in  fact 
adopted. 

§  131.     (2)  Depreciation  Based  on  Maintenance  Charges. 

Under  this  method  the  actual  amounts  expended  for  re-^- 
pairs  and  small  renewals  are  charged  against  costs,  and  at 
the  same  time  an  equal  amount  is  set  aside  against  the  original 
cost  of  the  asset  to  cover  depreciation.  The  method  assumes 
that  in  the  earlier  life  of  the  asset  it  depreciates  but  little,  the 
great  shrinkage  of  values  taking  place  in  later  years. 

It  is  true  that  whatever  is  spent  to  counteract  the  re- 
sults of  age  and  use,  tends  to  lessen  the  amount  of  deprecia- 
tion, and  also  that  the  ordinary  factory  utility  depreciates  but 
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little  in   the  first  few  years  so  far  as  efficiency  of  produc- 
tion is  concerned.     This,  however,  is  no  true  measure  of  de- 
preciation,  and  the  years  of  low  repairs  should  see  a  much 
larger  writing  off  of  values  than  would  be  possible  under  the 
plan  here  discussed.     Under  it  the  heavy  burden  of  both  re- 
pairs and  depreciation  comes  in  the  latter  years  of  the  life 
of  the  asset,  and  the  burden  on  costs  is  then  correspondingly 
heavy  and  inequitable. 

§  ^3^'     (3)  Annual  Percentage  Allowance  for  Depreciation. 

Under  this  plan  the  actual  amounts  expended  for  repairs 
and  small  renewals  are  charged  to  costs  and  in  addition  costs 
are  charged  for  depreciation  with  a  percentage  on  the  reduc- 
ing annual  value  of  the  asset.  This  percentage  is  calculated 
at  such  a  rate  as  to  reduce  the  asset  to  its  actual  intrinsic 
value  by  the  time  it  becomes  useless  for  its  original  functions. 

By  this  means  the  direct  charge  for  depreciation  is  grad- 
ually reduced  from  year  to  year.  The  plan  is  advocated  on 
the  two  grounds  (a)  that  repairs  and  partial  renewals  of  the 
asset  will  probably  increase  steadily,  and  (b)  that  the  earning 
capacity  of  the  asset  will  probably  decrease  as  it  becomes  older. 

As  a  producing  mechanism  is  in  its  early  years  competing 
for  the  most  part  against  older  machines,  and  in  later  years 
against  newer  machines,  it  is  argued  that  it  can  afford  to  bear 
heavier  charges  in  its  earlier  years  than  it  can  in  its  later 
years.  As  a  matter  of  fact  new  inventions  or  new  processes 
may  at  any  time  change  the  methods  of  manufacture  and  ren- 
der old  machines  obsolete;  and  from  this  point  of  view  the 
early  reservation  for  replacement  is  a  matter  of  prudent  con- 
servatism. 

The  methods  of  determining  the  arbitrary  depreciation 
rate  are  various.  It  may  be  worked  out  by  elaborate  mathe- 
matical formulae,  but  since  the  rate  is  at  best  more  or  less 
arbitrary,  simple  arithmetic  is  adequate  for  all  practical  pur- 
poses.   The  difference  between  the  cost  value  of  the  asset  and 
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its  scrap  value  represents  the  shrinkage  which  is  to  be  divided 
over  the  estimated  life  of  the  asset. 

A  satisfactory  method  is  to  depreciate  each  year  by  a 
fractional  proportion  of  the  total  shrinkage,  the  fraction  ex- 
pressing this  proportion  having  for  its  numerator  the  number 
of  years  of  life  the  asset  has  yet  to  run,  and  for  a  common 
denominator  the  sum  of  the  year  numbers  constituting  its  life. 
For  example,  if  the  estimated  lifetime  of  a  given  device  is 
five  years,  the  sum  of  its  life  years  is  1  +  2  +  3  +  4+5  =  15. 
This  gives  the  denominator  of  the  fraction.  In  the  first  year 
the  asset  having  five  years  of  life  before  it,  an  amount  is  writ- 
ten off  equal  to  ^  of  the  total  shrinkage  to  be  disposed  of; 
the  second  year  ^  are  written  off;  the  third  year  ■^;  the 
fourth  year  xV  ;  and  the  last  year  ^. 

This  method  appHed  to  a  device  costing  $400  and  as- 
sumed to  last  five  years  with  a  final  intrinsic  value  of  $25, 
would  work  out  as  follows : 

$400.00  —  $25.00  =  $375.00  shrinkage  to  be  written  off. 

v*.«.  TVMv.-Aoi.f4At.  Amount  of  Value  of 

Year  DepredaUon  Deprecladon  Depwciated  Aiaet 

1  %5   (of  $375)  $125.00  $275.00 

2  %8    (of   $375)  100.00  17500 

3  9i6   (of  $375)  7500  100.00 

4  %8    (of  $375)  50.00  50.00 

5  %5   (of  $375)  25.00  25.00 

The  illustration  shows  a  depreciation  of  one-third  of  the 
total  shrinkage  in  the  first  of  the  five  years  and  of  only  one- 
fifteenth  in  the  last.  This  appears  to  be  a  fair  distribution 
for  so  short  a  life  period. 

§   ^33*     (4)   Depreciation  Charges  in  Equal  Annual  Instal- 
ments. 

Under  this  plan  the  total  sum  to  be  charged  against  pro- 
duction cost  during  the  life  of  the  asset  in  respect  of  repairs, 
partial  renewals,  and  original  purchase  price  is  estimated  in 
advance,  and  each  cost  period  an  equal  fraction  of  such  total 
IS  charged  to  product. 

The  method  is  a  more  or  less  broad  application  of  the 
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law  of  averages.  It  assumes  that  so  far  as  deterioration  and 
shrinkage  of  values  is  concerned,  all  the  years  of  life  of  the 
asset  are  practically  equal. 

It  is  maintained  by  some  that  the  more  delicate  and  in- 
tricate devices  should  be  subjected  to  a  higher  rate  of  depre- 
ciation than  is  given  the  more  simple  mechanisms.  Super- 
ficially this  appears  to  be  so;  yet  on  a  closer  analysis  the 
contention  is  not  always  sustained, — at  least  in  those  cases 
where  maintenance  of  factory  utilities  is  charged  to  manufac- 
turing expense  in  addition  to  a  percentage  of  depreciation. 
Under  these  conditions  the  upkeep  of  the  complicated  device 
will  be  much  more  expensive  than  the  maintenance  of  the  sim- 
ple device,  but  while  this  is  so,  the  ratio  of  depreciation  will 
not  be  affected  for  the  reason  that  the  upkeep  expense  pro- 
longs the  life  of  the  complicated  device  until  in  most  cases  it 
equals  the  life  of  the  simpler  machine. 

This  method  has  the  advantage  of  "levelling  up"  the 
charges  against  production  costs  in  respect  of  repairs  and 
small  renewals  better  than  any  of  the  preceding  plans,  but  as 
it  is  based  upon  estimates,  it  must  be  adopted  with  caution,  un- 
less the  experience  of  the  past  affords  a  basis  for  accurate 
estimates  for  the  future.  When  it  is  applied  to  the  plant  as 
a  whole,  it  partakes  somewhat  of  a  "blanket"  method  and  is 
liable  to  break  down  on  occasion,  and,  particularly  in  large  and 
complex  factories,  give  results  far  from  the  truth. 

This  is  so  because  in  such  cases  the  depreciation  goes 
on  at  a  very  uneven  rate  in  different  parts  of  the  plant,  for 
different  mechanisms,  and  at  different  times,  and  a  blanket 
method  fails  entirely  to  distribute  the  burden  of  depreciation 
equitably.  The  results  are  still  farther  from  the  truth  when 
some  departments  are  working  at  full  capacity  while  others 
are  in  a  state  of  complete  or  semi-idleness. 

§  134*     (5)  Interest  Included  in  Depreciation  Charges. 

Under  this  method  the  amount  charged  to  production 
costs  includes  an  allowance  for  interest  on  the  investment. 
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This  plan  is  in  fact  merely  the  specific  addition  of  simple 
interest  to  one  or  another  of  the  plans  of  the  present  enumer- 
ation. This  interest  on  investment  is  not  in  any  manner  taken 
out  of  the  business,  but,  on  the  contrary,  appears  on  the 
credit  side  of  loss  and  gain  as  an  earning  of  capital.  This 
is  quite  the  reverse  of  the  plan  considered  in  the  next  section, 
wherein  the  principal  represented  by  a  sinking  fund  is  actually 
set  aside,  the  interest  being  provided  for  by  the  investment  or 
other  use  of  this  sinking  fund. 

§  135-     (fi)  Sinking  Fund  for  Depreciation. 

Under  this  method  a  sinking  fund  is  established  for  the 
renewal  of  the  asset  at  the  expiration  of  its  estimated  life, 
the  annual  instalments  of  the  sinking  fund  being  absorbed  by 
production  costs,  together  with  either  the  actual  or  average 
expenditure  upon  repairs  and  small  renewals. 

This  plan  contemplates  a  sinking  fund  to  be  actually 
set  aside  and  put  out  at  interest  so  that  the  earlier  instalments 
will  increase  by  compound  interest,  the  total  amoimt  of  sink- 
ing fund  and  interest  providing  a  sufficient  fund  in  the  period 
of  the  asset's  life  to  equal  the  difference  between  this  first 
cost  and  its  scrap  value. 

When  production  cost  is  charged  with  a  provisional 
amount  for  depreciation,  there  is,  of  course,  a  reserve  of  as- 
sets in  some  form  to  a  corresponding  amount.  "Active  as- 
sets" are  increased  to  an  extent  corresponding  with  the  esti- 
mated decrease  in  the  values  of  "passive"  or  "fixed"  assets. 
There  is,  however,  danger  that  if  these  reserved  assets  are  not 
specifically  allocated  they  will  become  "tied  up"  and  be  not 
readily  available  for  purposes  of  renewal  when  the  proper 
time  arrives.  For  this  reason  a  sinking  fund  consisting  of 
actual  cash  set  aside  for  the  purpose  of  renewals,  is  preferable 
to  an  accounting  reserve.  This  is  not  so  necessary  when  the 
sum  that  can  be  expended  for  renewals  in  each  successive  year 
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is  approximately  uniform,  but  otherwise  some  systematic  plan 

of  actual  segregation  is  distinctly  desirable. 

The  amount  to  be  annually  set  aside  for  sinking  fund 
purposes  under  the  present  plan  resolves  itself  into  a  problem 
of  compound  interest.  What  sum  shall  be  invested  each  year 
at  compound  interest  to  equal  the  total  shrinkage  in  value  of 
the  asset  in  the  period  of  its  life.  Suppose  the  total  estimated 
shrinkage  in  value  of  the  asset  is  $375  and  equal  annual  in- 
stalments are  to  be  set  aside  for  say  five  years  at  6%  interest 
compounded  annually.  Then  taking  the  usual  basis  for  cal- 
culation of  compound  interest : 


$1 

$1 
$1 
$1 


nvested  for  5  years  will  amount  to  $1 
nvested  for  4  years  will  amount  to  i 
nvested  for  3  years  will  amount  to  i 
nvested  for  2  years  will  amount  to  i 
nvested  for  i  year  will  amount  to     i 


$s 


338 

262 

191 

124 
060 


975 


$5,975  represents  the  accumulated  total  when  $i  is  in- 
vested each  year  for  five  years  at  6%  compound  interest,  com- 
puted from  the  first  of  each  year.  This  divided  into  the  amount 
to  be  provided  for — $375 — ogives  the  necessary  annual  invest- 
ment. The  detailed  results  of  this  investment  are  given  in  the 
following  table : 


Tear 

I 

2 

3 

4 
5 

Installment 

$62.76 
62.76 
62.76 
62.76 
62.76 

$313.80 

Compound 
Interest 

$  zn 

7.78 

11.99 

1644 

21.22 

Sinking 
Fund 

$66.53 
137.07 
211.82 
291.02 
375.00 

Machine 
Value 

%2;33A1 
262.93 

188.18 

108.98 

25.00 

$61.20 

As  will  be  seen,  the  actual  reservation  for  each  year  is 
approximately  16.73%.  The  percentage  must,  of  course,  be 
larger  if  the  sinking  fund  is  not  actually  reserved  or  is  not 
put  out  at  interest 
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If  desired,  the  sinking  fund  method  of  providing  for 
depreciation  may  be  employed  as  supplementary  to  any  of  the 
other  methods  of  the  present  enumeration. 

§  136*     (7)  Reserve  Fund  for  Depreciation. 

Under  this  plan  a  reserve  fund  is  provided  for  the  re- 
newal of  the  asset  at  the  expiration  of  its  estimated  life,  the 
annual  or  monthly  instalments  of  this  reserve  fund  being  ab- 
sorbed by  production  costs,  together  with  either  the  actual  or 
average  expenditure  upon  repairs  and  small  renewals. 

This  plan  is  very  similar  to  that  outlined  in  the  preceding 
section,  the  most  important  difference  being  the  fact  that  in- 
stead of  the  creation  of  an  actual  fund  invested  outside  the 
business,  the  amounts  applicable  to  the  reserve  fund  are  re- 
tained in  the  business,  any  interest  earnings  thereon  appearing 
as  an  earning  on  capital  in  the  Loss  and  Gain  Account.  The 
same  plan  may  be  worked  out  with  any  of  the  other  methods 
of  providing  for  depreciation. 

When  a  reserve  fund  of  this  kind  is  established,  the  asset 
values  of  the  buildings  and  equipment  depreciated  should  be 
left  on  the  various  ledger  accounts  undisturbed  save  as  new 
assets  are  charged  in  at  cost  plus  the  expense  of  instalment, 
and  the  old  assets  are  charged  off  at  their  original  cost  Each 
asset  account  then  shows  the  actual  cost  of  its  assets  on  hand. 
The  charge  made  each  period  against  the  expense  account 
"Depreciation**  should  be  passed  to  the  credit  of  a  reserve 
account  called  "Reserve  for  Depreciation."  As  already  in- 
timated, these  charges  should  not  be  applied  to  the  credit 
side  of  any  of  the  various  asset  accounts. 

The  Reserve  for  Depreciation  Account  appears  on  the 
credit  side  of  the  balance  sheet  as  a  liability;  or  the  better 
method  may  be  pursued  of  showing  the  assets  in  the  balance 
sheet  during  the  continuance  of  their  life,  subject  to  deduc- 
tion of  the  credit  balance  of  the  Reserve  for  Depreciation 
Account. 
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§  137.     Depreciation  of  Patents. 

When  the  acquisition  cost  of  a  patent  represents  only  such 
expenditures  as  have  been  incurred  in  obtaining  letters  patent 
from  the  government  and  in  subsequent  protective  litigation, 
or  perhaps  the  cost  of  securing  patent  assignments  or  shop 
rights  from  other  persons,  there  is  no  question  as  to  the  valid- 
ity of  the  asset.  Such  costs  should  be  absorbed  by  a  proper 
depreciation  spread  over  the  life  of  the  patent. 

In  view  of  the  fact  that  valuable  patented  devices  are 
quickly  imitated  and  shrewd  minds  are  constantly  endeavor- 
ing to  evade  or  supersede  important  patent  claims,  the  advent 
of  a  competing  and  equally  valuable  patented  device  is  always 
a  possibility.  For  this  reason  it  is  wise  to  absorb  patent  costs 
largely  if  not  altogether  in  the  earlier  part  of  the  term  of 
validity. 

The  author  is  strongly  of  the  opinion  that  patent  costs 
have  no  real  place  in  production  costs,  inasmuch  as  patent 
protection  is  purely  of  a  commercial  nature.  Morever,  a 
segregation  of  patent  costs  over  departments  could  not  be 
made  on  any  logical  basis,  and  if  made  on  some  other  basis 
would  entirely  lose  its  value  for  any  purposes  requiring  a  cost 
per  unit.  The  better  plan,  therefore,  is  to  absorb  patent  costs 
into  commercial  costs,  keeping  the  item  so  segregated  that  ii 
its  consideration  becomes  at  any  time  desirable  in  connection 
with  production  costs  it  may  be  readily  accessible. 

When  royalties  are  paid  they  are  usually  a  unit  charge 
and  easily  allocated,  either  as  a  production  or  commercial  cost 
as  may  be  desired.  There  is,  of  course,  no  question  of  de- 
preciation involved  when  royalties  are  paid  on  any  ordinary 
basis. 

Where  patents  are  capitalized  at  an  inflated  or  fictitious 
value,  the  account  then  becomes  analogous  to  a  good-will 
account  and  should  be  treated  in  a  similar  manner. 

§  138.    Depreciation  of  Good-Will. 

Good-will  requires  but  little  consideration  here  as,  speak- 
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ing  generally,  it  is  purely  commercial  in  its  nature  and  has 
no  proper  place  in  factory  production  costs. 

If  the  amount  paid  for  the  good- will  of  a  going  concern  be 
small,  it  may  be  absorbed  in  the  earnings  of  the  first  few  years, 
or  it  may  be  left  to  be  written  off  against  the  surplus  profits 
of  a  prosperous  year.  Where  the  value  of  good-will  is  suc- 
cessfully maintained  by  specific  expenditure,  the  writing  down 
may  be  less  severe,  or  the  account  may  be  left  intact. 

In  the  case  of  trade-marks  that  have  been  so  long  or 
widely  established  as  to  insure  a  regular  or  profitable  flow  of 
business,  the  good-will  forms  so  real  and  important  an  asset 
that  it  would  be  erroneous  to  cancel  it  entirely  in  the  capital 
accounts. 


CHAPTER  XV. 
POWER  COSTS  AND  LOCAL  TRANSPORT. 

Power  Charges. 

§  139.     Segregation  of  Power  Costs. 

In  many  cases  the  cost  of  power  is  diffused  over  product 
as  a  merged  item  of  the  general  overhead  expense.  Where 
costs  are  desired  in  their  form  of  highest  usefulness — a  form 
which  will  give  a  reflection  of  conditions  as  well  as  of  actual 
production  price — power  must  be  segregated  and  charged  as 
a  direct  expense.  If  it  were  purchased  from  outside  sources 
it  would  be  so  treated  as  a  mere  matter  of  course.  "That 
the  manufacturer  undertakes  to  make  his  own  current  or  sup- 
ply himself  with  his  own  power  is  no  good  reason  for  not 
ascertaining  what  it  costs  him  in  the  form  of  a  definite  rate, 
just  as  if  he  had  purchased  it  from  outside.  Indeed  it  is  the 
very  best  reason  for  reducing  his  power  expenditures  to  such 
a  rate."* 

It  must  also  be  borne  in  mind  that  the  chief  engineer  in 
his  capacity  as  a  department  head  has  his  own  problems  to 
solve  in  reducing  and  keeping  down  the  cost  of  his  unit  of 
production.  The  treatment  of  power  as  a  direct  expense  will 
aid  him  greatly  as  showing  clearly  the  various  costs,  leakages, 
and  the  directions  in  which  economies  may  be  effected.  There- 
fore, both  as  a  matter  of  accounting  statistics  and  to  aid  the 
engineer  in  maintaining  the  proper  low  level  of  power  costs, 
full  and  accurate  power  house  records  should  be  kept  and  re- 
ports should  be  made  daily  or  weekly  to  the  cost  department. 
Figure  155  shows  a  form  of  report  used  for  this  purpose. 

•  Church,  "Production  Factors,"  p.  90. 
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§  140.     Determining  Power  Costs. 

In  working  out  power  costs  as  a  direct  expense,  the  power 
plant  must  be  treated  as  entirely  separate  from  all  other  de- 
partments. It  must  therefore  bear  its  proper  assignment  of 
building  space  values,  and  of  interest  charges  on  power  house 
machinery  and  equipment;  proper  reservations  must  be  made 
for  its  maintenance,  repair  costs,  and  depreciation ;  and  all  this 
in  addition  to  the  more  obvious  items,  such  as  fuel,  firemen, 
and  engineers  which  in  many  cases  constitute  practically  all 
that  are  considered  power  costs. 

It  must  also  be  borne  in  mind  in  considering  the  power 
plant  that  there  are  other  channels  besides  power  into  which 
the  efficiencies  of  the  power  house  may  be  diverted.  Thus 
in  many  cases  live  steam  is  used  for  heating  throughout  the 
plant.  In  other  cases  exhaust  steam  is  used  for  this  purpose 
during  working  hours,  and  live  steam  is  generated  during 
inactive  hours,  to  maintain  the  required  temperature  for  cer- 
tain classes  of  machinery  and  product.  In  some  plants  live 
steam  is  used  for  boiling  water  and  for  drying. 

In  determining  the  cost  of  power,  these  other  uses  of 
power  house  steam  must,  of  course,  be  taken  into  account. 
It  is  obvious  that  each  has  a  value  which  must  be  determined 
and  subtracted  from  the  total  expenses  of  the  power  house 
before  the  real  cost  of  the  most  important  power-house  pro- 
duct— horse-power — can  be  properly  determined. 

§  141.     Distributing  Power  Charges. 

Whatever  the  system  of  cost  finding  employed,  it  is  clear 
that  the  power  consumed  by  each  separate  department  should 
be  charged  to  it  at  a  predetermined  price  based  on  the  horse- 
power consumption. 

Within  the  department,  the  power  used  by  each  individ- 
ual machine  must  be  determined.  This  is  readily  done  by 
means  of  the  transmission  dynamometer,  which  is  really  a 
power-weighing  scale  inasmuch  as  in  use  it  is  interposed  be- 
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tween  the  source  of  power  and  the  particular  machine  so  that 
the  power  which  actuates  the  machine  must  pass  through  the 
dynamometer,  and  this  power  is  then  determined  by  the 
dynamometer  as  the  ordinary  platform  scale  determines 
weights.  Each  machine  is  tested  under  the  varying  condi- 
tions which  obtain  in  its  actual  operation. 

The  dynamometer  can  also  be  used  to  determine  the 
power  absorbed  by  the  line  and  counter  shafting  in  each  sep- 
arate department,  the  mechanisms  being,  of  course,  idle  while 
the  test  is  being  made.  It  is  obvious  that  the  power  thus 
obsorbed  in  the  line  and  counter  shafting  of  a  department 
added  to  the  power  requirements  of  each  machine  of  that 
department,  will  give  the  total  power  required  for  the  depart- 
mental operations. 

§  142.    Power  Formulae. 

In  many  lines  of  manufacture,  formulae  may  be  found  for 
determining  the  driving  power  required  for  the  mechanisms 
ordinarily  employed.  Thus  in  a  cotton  spinning  mill  the 
following  predetermined  numbers  are  taken  as  a  basis  for 
calculation* — 30  for  a  mule  mill  and  20  for  a  ring  mill.  Either 
of  these  numbers  plus  the  counts  spun,  divided  into  the  total 
number  of  spindles  in  the  mill,  gives  the  approximate  horse- 
power. Under  this  formula  a  ring  mill  containing  50,000 
spindles  spinning  30's  counts,  shows  the  following  equation: 


50,000 
20-1-30 


=    1,000  (horse-power  required  to  operate  mill) 


§  143.     Electric  Motors. 

Where  electric  motors  are  used,  the  question  of  deter- 
mining the  power  cost  for  each  department  or  for  individual 
machines  is  a  comparatively  simple  matter.  If  the  power  is 
purchased,  a  meter  for  each  separate  department  will  give  its 
actual  consumption,  from  which,  at  the  fixed  rate,  its  proper 
power  charge  is  readily  obtained.    If  the  power  is  developed 

•The  Cotton  Year  Book,  1910,  p.  369. 
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in  the  factory,  department  meters  will  still  give  the  consump- 
tion of  electricity  in  each  department  and  give  a  basis  for 
determining  its  proportionate  part  of  the  entire  cost.  To 
determine  the  power  used  by  individual  machines,  ammeters 
are  employed,  from  which  a  number  of  readings  are  taken 
under  the  different  conditions  of  work,  these  readings  being 
averaged  on  a  fair  basis. 

Where  a  particularly  accurate  application  of  power  costs 
is  wanted,  as  for  instance  where  the  machine-hour  plan  of 
cost  finding  is  employed,  a  systematic  and  thorough  test  must 
be  made  of  every  motor  drive  in  the  plant.  This  test  will  de- 
termine the  high  point  and  the  low  point  on  a  steady  load,  and 
the  high  point  when  a  spurt  is  made ;  after  which  the  reading 
of  amperes  can  be  averaged,  and  this  average  multiplied  by 
the  voltage  will  give  the  number  of  watts.  The  watts  divided 
by  746  will  give  the  average  electrical  horse-power  for  each 
hour  of  active  use. 

When  the  power  unit  is  levied  against  departments  as 
a  whole  and  not  against  individual  machines,  the  power  con- 
sumed by  the  department  may,  as  stated,  be  determined  by 
direct  metering,  or,  otherwise,  the  active  hours  per  day  of 
each  machine  may  be  multiplied  by  the  rated  E.H.P.  used  by 
it.  These  totals  added  will  give  the  total  number  of  E.H.P. 
hours  per  day  for  the  entire  number  of  machines  in  the  de- 
partment, which  divided  by  the  number  of  working  hours  in 
the  day  will  give  a  very  fair  approximation  of  the  average 
E.H.P.  used  by  the  department. 

Professor  H.  C.  Bartholomew,  of  the  Department  of 
Electrical  Engineering,  Iowa  State  College,  in  commenting 
on  this  method  of  determining  the  E.  H.  P.  consumed  by 
machines  and  departments,  says: 

'*Another  scheme  would  be  to  connect  an  integrating 
wattmeter  into  the  circuit  of  each  motor  for  say  a  day  or  a 
week  and  take  readings.  This  would  give  an  accurate  result 
but  would  leave  out  the  factor  of  the  maximum  demand  which 
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your  method  includes.  Under  some  conditions  your  method 
would  answer  very  well,  always  supposing  it  is  a  direct  current 
installation.  The  power  taken  by  the  alternating  current 
motors  is  not  equal  to  the  product  of  volts  and  amperes  on 
account  of  the  influence  of  the  power  factor  and  also  on  ac- 
count of  the  fact  that  usually  such  alternating  current  instal- 
lations are  three  phase,  with  three  mains  running  to  the  motor. 
As  a  rule  the  unit  of  energy  on  which  the  charge  is  based  is 
the  kilo-watt  hour,  although  sometimes  in  industrial  plants 
it  is  the  horse-power  hour  or  the  horse-power  year.  The  rate 
is  usually  based  on  the  average  amount  of  power  used  or  on 
the  maximum  demand  and  there  are  nearly  as  many  different 
systems  of  arriving  at  the  rate  as  there  are  central  stations." 

§  144.    Compressed  Air. 

When  compressed  air  is  used  as  a  driving  force,  the  av- 
erage amount  of  air  used  by  each  department  of  a  factory  may  , 
be  equitably  determined  in  several  different  ways. 

Reliable  meters  may  be  secured  for  measuring  air  flow, 
and  afford  the  simplest  method  of  determining  departmental 
air  consumption.  If  properly  used  these  meters  will  also  give 
reliable  readings  for  individual  mechanisms.  For  this  pur- 
pose the  meter  must  not  be  placed  too  close  to  the  mechanism 
to  be  tested,  as,  in  the  case  of  tools  in  which  the  flow  of  air 
IS  intermittent,  such  as  riveters,  this  irregularity  would  affect 
its  reading.  By  the  use  of  the  meter  the  constant  of  air  con- 
sumption for  each  tool  of  each  department  can  be  determined. 

A  formula  used  in  arriving  at  compressed  air  power  is 
as  follows  :* 

?LAN=i  H.  P. 

P  IS  the  pressure  of  the  transmitted  air  in  pounds  per 
square  foot;  L  is  the  length  of  piston  stroke  in  feet;  A  the 
area  of  piston  in  square  feet;  N  the  number  of  strokes  per 

*  Use  suggested  by  F.  Herlen  of  B.  F.  Sturtevant  Co.,  Hyde  Park,  Mass. 
<3 
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minute.  In  finding  the  horse  power  at  the  main  compressor, 
N  will  equal  the  number  of  revolutions  per  minute.  If  the 
machine  is  double-acting,  L  will  be  the  full  stroke  forward 
and  backward,  but  if  single-acting,  the  length  of  the  single 
stroke. 

When  a  charge  for  compressed  air  is  to  be  spread  over 
the  departments  and  not  to  individual  mechanisms,  the  con- 
sumption can  in  the  absence  of  a  suitable  meter,  be  determined 
approximately  by  closing  down  the  tools  in  all  departments 
save  one  for  a  short  lepgth  of  time  and  then  testing  the  oper- 
ating department,  the  test  being  made  brief  in  order  that  it 
may  not  prove  too  costly  in  time  and  labor  lost  in  the  other 
departments.  During  the  time  of  the  test  all  the  individual 
air  devices  in  the  department  are  used  on  work  involving 
their  maximum  capacity,  and  the  indicator  is  read  at  the 
compressor.    This  operation  is  repeated  for  each  department. 

As  the  reading  is  of  maximum  consumption,  it  is  a  fore- 
gone conclusion  that  the  record  for  each  department  will  be 
very  much  higher  than  the  actual  amount  of  compressed  air 
used  at  any  one  time  in  that  department.  The  sum  total  of 
the  readings  taken  for  all  the  departments  may  even  be  several 
times  the  capacity  of  the  compressor.  The  proportion,  how- 
ever, holds.  Hence  the  method  will  give  the  proportionate 
cost  of  compressed  air  to  be  borne  by  each  department,  al- 
though these  proportions  may  not  be  a  fair  basis  of  diffusion, 
since  in  some  departments  the  use  of  air  may  be  almost  con- 
tinuous while  in  other  departments  it  may  be  used  intermit- 
tently. 

There  are,  of  course,  many  variables  and  losses  to  be 
considered  in  determining  air  consumption.  The  strokes  of 
most  of  the  pneumatic  tools  are  different;  the  same  law  of 
consumption  that  applies  to  pneumatic  tools  does  not  apply 
to  air  hoists  and  to  pneumatic  hammers  and  riveters;  also 
leakage  is  an  important  factor;  and  still  further  the  style  and 
type  of  compressor,  the  make  of  the  tool,  and  even  the  men 
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operating  the  tools,  are  all  factors  which  may  affect  the  con- 
sumption of  air.  In  this  as  in  all  elements  of  production 
cost,  the  manufacturer  is  confronted  with  an  actual  condition 
and  not  a  mere  theory.  He  must  distribute  his  cost  as  accu- 
rately as  conditions  will  permit,  but  to  attempt  too  fine  a  dis- 
tribution will  surely  result  in  unreasonable  trouble  and  expense 
and  possibly  a  less  accurate  distribution  than  under  a  more 
reasonable  plan. 

The  author,  however,  believes  that  except  in  cases  where 
all  or  nearly  all  the  employees  use  a  similar  air  tool,  as  in  the 
cleaning  department  of  a  foundry,  it  cannot  be  considered  a 
'*more  reasonable  plan"  to  diffuse  the  expense  through  the 
overhead  cost. 

§  145.    Unit  Standard  for  Air  Consumption. 

If  from  the  air  devices  in  a  given  department  the  one 
of  smaller  listed  air  capacity  be  chosen  as  a  unit,  then  each 
of  the  other  devices,  technically  considered  as  to  variations 
on  account  of  physical  condition,  possible  leakage,  etc.,  may 
be  reduced — on  the  basis  of  listed  air  capacity — to  the  same 
unit  standard.  If  all  these  units  in  a  given  department  are 
added  and  this  total  is  divided  into  the  amount  shown  on  the 
gauge  when  the  department  test  is  made,  the  result  should 
be  a  fair  actual  consumption  per  unit  in  that  department. 

Thus,  if  the  capacity  of  the  smallest  tool  in  a  given 
department  is  represented  by  x,  and  the  total  capacity  of  all 
the  tools  in  the  department  is  i8x  and  the  gauge  shows  the 
air  consumption  to  be  196  lbs.,  ix  will  equal  10.66  lbs.  When 
this  has  been  determined,  an  average  daily  use  of  each  air 
device  is  approximated  as  closely  as  possible,  and  this  multi- 
plied by  the  capacity  of  the  individual  machine,  will  give  its 
daily  air  consumption. 

After  the  unit  cost  for  a  department  is  found,  no  further 
use  will  be  had  for  the  record  reading  of  the  departmental 
test  (total  air  used)  unless,  perchance,  it  be  in  making  tests 
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for  possible  leaks  between  the  compressor  and  the  department 
limits. 

The  air  consumption  of  each  department  combined  into 
one  total,  and  divided  into  the  total  cost  of  operating  the  air 
compressor,  gives  the  unit  charge  from  which  may  readily 
be  derived  the  proper  charge  for  each  department. 

§  146.     Specific  Plan  for  Determination  of  Air  Consumption. 

Where  a  more  accurate  determination  of  air  consump- 
tion is  desired  than  is  possible  under  the  preceding  plans, 
the  author  would  suggest  the  following  method.  The  actual 
use  in  hours  each  day  of  each  air  device  is  approximated  as 
nearly  as  possible.  Usually  the  manufacturer's  catalogues 
will  give  the  air  consumption  of  the  particular  tool  as  deter- 
mined by  the  maker.  If  the  manufacturer's  statement  is  not 
available,  the  air  consumption  of  the  tool  must  be  calculated. 

For  this  purpose  the  length  of  stroke  in  inches,  the  num- 
ber of  strokes  per  minute,  and  the  diameter  of  the  cylinder 
in  inches  are  multiplied  together.  This  result  is  multiplied  by 
the  actual  use  each  day  expressed  in  hours.  The  cube  root  of 
this  last  product  gives  the  compressed  air  unit. 

The  compressed  air  units  for  the  various  air  devices  in 
the  plant  are  properly  listed  in  the  '^Compressed  Air  Units'' 
column  of  the  Term  Cost  Record  (see  Figure  191),  a  foot- 
ing is  made  of  the  total  number  of  units,  and  this  total,  divided 
into  the  cost  of  operating  the  air  compressor,  gives  the  cost 
per  unit.  This  cost  should  be  obtained  each  successive  period 
and  applied  to  the  various  tools  and  cylinders  operated  by 
compressed  air  according  to  their  constants. 

The  plan  outlined  for  determining  the  cost  of  compressed 
air  consumed  was  submitted  to  a  number  of  prominent  me- 
chanical engineers  for  an  expression  of  opinion.  The  com- 
ment received  is  interesting  and  of  considerable  technical 
value.    Much  of  it  applies  to  other  forms  of  power  determin- 
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ation  as  well  as  to  compressed  air  and  is  therefore  reproduced 
at  length. 

Professor  Arthur  J.  Wood,  Department  of  Engineering, 
Pennsylvania  State  College,  says:  "At  the  best,  your  cube 
root  constant  is  not  fair  to  all  sizes  of  cylinders  as  can  be 
readily  shown,  and  your  leakage  may  be  an  important  factor. 
For  these  and  other  reasons,  it  is  a  question  if  you  can  re- 
duce this  particular  problem  to  your  'constant'  basis  applica- 
ble to  all  shops.  It  impresses  me  that  one  of  the  best  ways 
to  proceed  is  as  follows :  Determine  the  capacity  of  the  com- 
pressor, also  of  those  machines, — as  air  hoists, — using  a  fair- 
ly uniform  supply  of  air  from  day  to  day,  which  can  be  pretty 
accurately  determined;  find  the  losses  from  leakage  by  hav- 
ing the  machines  cut  out  of  service  and  the  compressor  work- 
ing slowly,  and  further  find  the  capacity  of  the  smaller  tools 
by  a  difference  of  the  total  and  the  consumption  mentioned 
above.  Knowing  the  capacity  of  the  compressor  and  the 
cost  of  compression,  the  cost  of  the  air  for  the  different  tools) 
in  any  case  can  be  approximated  and  a  unit  value  estimated. 
Where  the  work  is  intermittent  and  the  tools  used  are  of  differ- 
ent sizes  and  makes,  a  simple  approximate  method  must  be 
adopted.  You  have  brought  out  the  broad  principle  which  can 
be  made  to  apply  to  particular  cases;  but  in  any  case,  your 
'unit  of  cost'  should  be  on  the  basis  of  the  volumetric  capacity 
of  the  machines  and  tools." 

Professor  Arthur  J.  Frith,  Department  of  Engineering, 
Armour  Institute  of  Technology,  says :  "I  notice  that  you  have 
incorporated  something  in  regard  to  the  length  of  stroke  and 
the  number  of  strokes  in  the  determination  of  your  unit;  also 
that  you  take  the  cube  root  of  the  products  for  comparison. 
I  do  not  think  you  are  justified  in  so  doing.  What  you  re- 
quire are  volumetric  indications  which  vary  possibly  as  the 
cube  of  some  similar  dimension,  but  I  can  think  of  no  relation 
that  varies  as  a  cube  root.  I  would  suggest  that  the  unit 
of  each  tool  be  established  by  multiplying  the  square  of  the 
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diameter  of  the  cylinder  by  the  length  of  the  stroke,  taking 
air  at  full  pressures ;  that  is  up  to  the  point  of  cut  off.  Mul- 
tiply this  by  the  average  number  of  single  strokes  and  by  the 
average  number  of  hours  per  day. 

"Such  a  figure,  if  determined  for  the  smallest  tool,  might 
be  as  you  suggest,  used  as  a  unit  for  the  rest  and  should  give 
a  fair  operating  cost  to  each  department  and  tool  using  com- 
pressed air." 

F.  G.  Coburn,  M.  S.,  Construction  Corps,  U.  S.  Navy, 
has  this  to  say :  "In  the  case  of  a  plant  doing  any  considerable 
amount  of  jobbing  work  on  the  basis  of  cost  plus  a  percentage 
for  burden  and  profit,  I  consider  the  tool  charge  plan  prefer- 
able ;  but  for  a  strictly  manufacturing  plant,  particularly  when 
the  air  tool  equipment  consists  largely  of  'utilities'  such  as 
hoists,  etc.,  the  method  of  carrying  the  air  charges  into  the 
department  expense  appears  preferable.  This  question  is, 
however,  purely  one  of  expediency,  and  its  solution  is  con- 
trolled by  local  circumstances. 

"The  method  of  distributing  the  charges  for  compressed 
air  among  departments  by  testing  each  department  separately 
for  its  maximum  consumption,  and  distributing  the  charges 
in  relation  to  the  ratio  of  these  maxima,  has  this  principal 
fault,  that  it  is  not  only  likely,  but  in  my  line  of  work  com- 
mon, for  a  shop  having  a  large  total  capacity  for  air  consump- 
tion actually  to  use  a  very  small  ratio  of  its  total  capacity,  and 
hence,  without  further  analysis,  I  believe  such  a  method  to 
l>e  dangerous. 

"Of  your  two  methods  for  this  further  analysis,  I  would 
say  that  in  my  opinion  the  first  method  is  preferable  to  the 
second.  In  your  second  method  you  arrive  at  your  compressed 
air  unit  or  tool  constant  by  taking  the  cube  root  of  the  pro- 
duct of  two  linear  functions,  thus  arriving  at  a  function  of 
a  semi-cubical  order.  Now,  I  presume  that  you  arrived  at  this 
method  after  considerable  experiment,  and  that  you  have 
tested  it  out.     But  on  account  of  the  order  of  this  function,  I 
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think  you  will  see  plainly  without  further  comment  on  my  part 
that  it  is  apt  to  prove  misleading,  and  as  a  misleading  method 
is  dangerous,  I  would  prefer  the  more  rational,  though  ap- 
parently more  approximate,  method  outlined  in  your  first  al- 
ternative, that  of  estimating  the  relative  capacities  of  the  tool^ 
in  each  department,  and  the  relative  daily  use  of  each  tool, 
arriving  at  a  pound-hour  constant. 

"Such  a  method  can  be  very  well  checked  and  assisted 
by  the  use  of  an  air  flow  meter ;  *  *  *.  Then  by  the  method 
outlined  in  your  first  alternative,  a  very  satisfactory  pound- 
hour  unit  can  be  arrived  at  which  will  take  account  of  leak- 
age, and  this  your  semi-cubical  constant  does  only  imper- 
fectly. 

"This  is  noteworthy  because  different  departments  have 
different  percentages  of  leakage  and  waste.  If  you  will  con- 
sider, for  example,  a  shipyard  or  a  large  locomotive  repair 
shop,  you  will  see  that  in  the  shipyard  the  structural  iron 
workers  on  board  a  ship  make  a  very  large  waste,  due  to 
long  leads  of  air  and  the  many  couplings  and  possibilities  for 
leakage;  and  that  in  the  locomotive  repair  shop  the  workers 
or  the  locomotives  themselves  occasion  much  loss  for  the  same 
reasons.  On  the  other  hand,  in  the  shipyard  or  in  the  lo- 
comotive repair  shop,  in  the  boiler  shop  proper  the  losses  on 
this  score  will  be  comparatively  small,  yet  the  same  kind  of 
tool  is  used  on  board  ship  as  in  the  boiler  shop. 

"I  am  very  much  impressed  with  this  first  alternative 
of  yours  and  think  it  on  the  whole  is  a  good  one,  and  one 
that  is  not  misleading. 

"With  further  reference  to  the  air-flow  meter,  I  would 
say  that  this  is  a  valuable  adjunct  to  any  large  plant,  not  only 
because  it  is  of  great  assistance  in  arriving  at  the  methods 
for  diffusing  compressed  air  charges,  but  because  it  can  be 
continued  in  use  to  watch  for  leakages,  inefficiencies  of  trans- 
mission, etc.,  thus  being  not  only  a  check  on  the  costing  meth- 
od adopted,  but  a  check  on  the  operating  efficiency.    I  consider 
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the  purchase  of  such  an  instrument  as  an  investment  and  not 
an  expense." 

Professor  Harry  C.  Fetsch,  Department  of  Engineer- 
ing, Ohio  Mechanics  Institute,  offers  the  following  plan:  "It 
appears  that  a  method  of  arriving  at  cost  of  operating  various 
air  machines  can  be  worked  out  using  a  general  system  of 
averages.  It  must  be,  however,  undertaken  only  when  the 
machine  is  operated  very  frequently  so  that  the  average  ob- 
tained represents  a  good  average,  as  will  appear  in  subsequent 
outline  and  example  worked  out. 

'The  following  is  the  general  scheme  of  procedure : 

'Determine  average  volume  of  cylinder,  by  taking  cross 
section  area  and  multiplying  by  average  length  of  stroke. 

'Find  average  number  of  strokes  per  day. 

'Find  average  load  on  hoist  per  day. 

'Determine  the  number  of  cubic  feet  of  air  (under  work- 
ing pressure  of  compressor)  used  per  stroke. 

"This  volume  times  the  number  of  strokes  per  day  g^ives 
the  total  volume  of  air  used  per  day. 

"This  volume  times  cost  of  air  at  compressor  gives  the 
cost  of  air  used  per  day  by  the  machine. 

"Cost  at  compressor  may  be  determined  by  test,  or  use 
manufacturer's  figures. 

"As  an  example  let  us  assume  an  air  hoist  and  work- 
ing conditions  as  follows : 

Diameter  of  cylinder lo  in. 

Average  number  of  strokes  per  day loo 

Average  length  of  stroke  or  lift  as  determined 

by  observation    3   ft. 

Average  working  load  on  hoist S,ooo  lbs. 

Air  pressure,  i  square  inch 80  lbs. 

"The  pressure  of  air  in  the  cylinder  with  a  load  of 
5,000  lbs.  on  hoist  is  found  by  dividing  the  load  by  the  area 
of  piston  in  square  inches,  thus : 
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Correction  for 
piston  rod 


5,000  -r-  78.54   =  63.6  lbs.  to  I  square  inch. 

If  we  assume  a  piston  rod  of  2  square  inches 
sectional  area,  this  will  reduce  the  effective 
area  to  76.54  sq.  in.  and  the  pressure  in 
cylinder  then  becomes  65.3  lbs.  to  i  sq.  in. 
"The  working  volume  of  cylinder  is  equal  to  the  piston 

area  times  average  lift,  or 

76.54  X  36  ,  .    ^ 

-  -^"^-  =  1.59  cubic  feet. 
1728  *^^ 

"Now  we  have  a  volume  of  1.59  cubic  feet  of  air  under 
a  pressure  of  65.3  lbs.  to  i  square  inch ;  how  many  cubic  feet 
of  air  at  80  lbs.  must  be  taken  from  the  compressor  to  give 
1.59  cubic  feet?  This  may  be  closely  approximated  by  making 
use  of  the  law  which  states  that  the  product  of  pressures  and 
volume  is  a  constant,  thus : 

80  v  =  65.3  X  1.59 

V  =  1.297  cubic  feet,  say  1.3  cubic  feet. 

"If  the  machine  is  in  operation  lOo  times  a  day,  it  will 
take  130  cubic  feet  of  air  at  80  lbs.  pressure  per  day.  This 
value  multiplied  by  the  cost  of  air  per  cubic  foot  for  compress- 
ing the  air,  gives  the  cost  of  the  air  in  this  machine  per  day. 

This  method  of  arriving  at  cost  of  operation  may  differ 
considerably  from  your  plan  for  determining  some  constant. 
In  this  case  our  constant  is  simply  the  cost  of  air  consumed 
per  day." 

Local  Transport. 

§  147.    Local  Transport  Systems. 

Transportation  costs  on  incoming  freight  are  for  the 
most  part  a  direct  charge  against  material  and  supplies.  Out- 
going transportation  on  freight  is  for  the  most  part  a  com- 
mercial expense,  which  has  no  place  in  production  costs. 

Where  plants  are  of  such  size,  or  so  located,  or  so  faulty 
in  arrangement  as  to  make  local  transportation,  whether  in- 
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terdepartmental  or  otherwise,  an  item  so  material  as  to  require 
separate  handling,  the  charge  is  for  the  larger  part  a  produc- 
tion cost,  which  must  be  equitably  allocated  over  product. 

In  the  larger  plants  local  transport  frequently  requires 
a  system  of  standard  or  narrow  gauge  tracks  with  private 
engines  or  trolleys  for  traction  purposes.  Sometimes  trac- 
tion service  is  obtained  from  the  local  railroads,  perhaps  as 
part  of  the  regular  car  delivery  service  or  perhaps  as  a  matter 
of  independent  contract. 

The  shifting  of  loaded  cars  of  coal,  pig  iron,  sand,  lum- 
ber, etc.,  or  of  outgoing  finished  product,  scrap,  rejected  ma- 
terial, ashes,  slag,  etc.,  is  the  usual  work  of  the  local  trans- 
port service.  In  addition  to  this  it  may  be  engaged  in  trans- 
porting materials  in  process  from  one  building  or  department 
in  the  plant  to  another.  This  does  not  necessarily  imply  a 
poor  arrangement  of  the  plant,  particularly  when  it  is  a  large 
one,  but,  regardless  of  the  cause,  it  is  a  service  to  production 
which  must  be  properly  separated  and  charged. 

Devices  such  as  belt  or  bucket  conveyors  which  constitute 
a  distinct  and  exclusive  service  between  certain  departments, 
need  hardly  be  considered  in  this  category;  i.  e.,  the  cost  of 
such  service  may  be  levied  upon  the  department  or  depart- 
ments directly  benefited  without  connection  with  any  other 
transport  charges.  The  same  may  be  said  of  overhead  trav- 
eling cranes  where  the  cost  is  distinctly  applicable  to  a  certain 
department  or  departments. 

If,  however,  either  belt  or  bucket  conveyors  or  travelling 
cranes  are  used  to  handle  material  between  points  inaccessible 
by  the  railway,  or  to  give  a  transfer  service  between  standard 
gauge  cars  at  one  point  and  industrial  railway  cars  at  another, 
or  to  serve  distinctly  in  any  other  way  as  a  portion  of  the 
local  transport  service,  they  should,  of  course,  be  included  as 
a  part  of  the  system. 

§  148.     Application  of  Local  Transport  Charges. 

The  application  of  local  transport  charges  is  best  eflfectecl 
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by  the  machine-hour  plan  of  cost  finding.  Where  the  service 
consists  of  an  industrial  railway,  the  charges  to  be  applied 
will  include  the  cost  of  land  occupied,  of  trackage,  equipment, 
building  space  occupied,  fuel,  electric  current,  supplies,  labor, 
etc.,  etc.  Crane  service,  hoists,  and  analogous  items,  as  already 
suggested,  can  be  handled  either  as  part  of  the  local  transport 
system,  or  when  more  convenient  as  part  of  the  departmental 
equipment. 

The  costs  so  found  are  not  to  be  spread  over  depart- 
ments on  the  arbitrary  basis  of  a  broad  percentage,  but  on  the 
basis  of  service  rendered,  cognizance  being  taken  of  tonnage, 
bulk,  and  number  of  transactions.  It  will,  of  course,  be 
recognized  that  the  value  of  the  commodity  or  material 
handled  in  nowise  enters  into  the  calculation.  Thus,  the  trans- 
fer from  one  part  of  the  works  to  another  of  a  carload  of  sand 
costs  no  more  nor  less  than  the  transfer  of  a  carload  of  cast- 
ings of  perhaps  a  hundred  times  the  value. 

As  in  the  case  of  other  utilities,  the  local  transport  is 
from  time  to  time  subject  to  feast  and  famine  conditions. 
Hence  it  is  difficult  to  establish  a  fixed  rate  of  charges  for  its 
service.  As  a  comparatively  simple  method  of  securing  the 
proper  approximate  charge,  the  author  would  suggest  a  sys- 
tem of  points  to  be  used  after  the  manner  of  the  freight  tariff. 

Under  this  system  the  simplest  service  performed  by  the 
local  transport  is  taken  as  a  unit  and  is  given  a  rate  of  one 
point.  Every  other  service  rendered  by  the  local  transport  is 
compared  with  this  unit  and  assigned  such  number  of  points 
as  shall  seem  equitable  after  a  careful  study  of  conditions. 
Tests  should  be  made,  where  possible,  to  prove  the  continu- 
ing accuracy  of  the  rating. 

When  the  rating  has  been  established,  a  daily  report  from 
the  local  transport  department  showing  by  tally  marks  ex- 
actly what  has  been  done,  affords  a  simple  and  accurate  basis 
for  assessing  the  costs.  The  total  number  of  tally  marks 
under  each  service    is    multiplied  by  the  number    of    points 
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scheduled  in  the  local  tariff  for  such  service.  It  is  not  neces- 
sary to  reduce  the  service  to  points  each  day  except  when  de- 
sired for  the  sake  of  an  efficiency  record.  If  merely  used 
as  a  means  of  assessing  charges,  the  tally  marks  may  be  left 
until  the  end  of  the  month  or  other  cost  period,  when  the  to- 
tal number  of  points  involved  is  determined  and  divided  into 
the  total  cost  involved,  thereby  arriving  at  the  rate  per  point. 

§  149.     Record  of  Cars  Handled. 

In  the  case  of  large  industries  where  local  transport  is 
a  necessary  and  important  feature,  it  is  customary  to  employ 
a  yard  superintendent  or  foreman,  and  the  work  usually  re- 
solves itself  into  a  daily  routine,  largely  governed  by  tlie 
schedule  of  train  arrivals  and  departures  on  the  freight  service 
of  connected  railways.  Records  must  be  kept  of  car  hand- 
lings (see  Figures  47-49),  and  brief  reports  can  be  made  of 
interdepartmental  transactions.  This  is  most  conveniently 
done  by  report  slips  of  the  usual  transfer  form  so  that  a  mere 
check  against  the  proper  item  will  serve  to  record  the  car 
transferred. 


CHAPTER  XVI. 

INTEREST,  DISCOUNT,  WASTE, 
AND  VARIATION. 

§    150.     Commercial  Interest. 

When  money  is  borrowed  for  the  purpose  of  carrying 
an  abnormal  accounts  receivable  list,  the  interest  paid  on  such 
money  is  a  purely  commercial  cost,  with  no  place  in  produc- 
tion. Obviously  there  is  no  justification  for  "penalizing" 
production  because  of  the  long  datings  of  the  sales  department, 
or  the  inefficiencies  of  the  collection  department. 

Likewise,  where  money  is  borrowed  to  discount  pur- 
chase invoices,  or  to  enlarge  the  operations  of  the  business — 
save  by  investment  in  plant,  machinery,  or  materials — the  in- 
terest paid  is  a  commercial  expense  properly  charged  as  an 
offset  to  a  revenue  account. 

Interest  on  plant  investment,  including  not  only  the  in- 
vestment in  the  permanent  assets  of  the  plant,  but  also  in 
the  materials  and  goods  in  process,  is,  as  discussed  in  Chapter 
XII,  an  important  factor  of  cost  and  is  properly  charged  to 
production. 

§  151.  Discount. 

Discount  earned  by  prompt  payment  of  bills  is  a  form 
of  interest.  Such  interest  is  an  earning  of  capital  and  can 
not  in  any  way  be  used  to  offset  or  diminish  production  cost. 
Its  proper  offset  is  found  in  any  charges  for  interest  on  bor- 
rowed money  which  may  enable  the  management  to  discount 
accounts  and  bills  payable. 

Discounts  allowed  to  customers  are  another  purely  com- 
mercial cost,  which  is  not  under  any  conditions  an  offset  to 

205 


206  EXPENSE 

discounts  that  may  be  earned  or  purchased.  The  fact  that  a 
(hscount  given  is  the  reverse  of  a  discount  taken  does  not 
constitute  a  valid  reason  for  charging  discount  items  allowed 
to  the  customer  against  a  revenue  account  for  discounts  earned 
from  supply  houses.  Yet,  strange  to  say,  the  practice  of 
entering  both  charges  and  credits,  of  the  nature  mentioned, 
in  one  "Discount"  account  is  common  in  the  public  account- 
ant's practice,  although  to  the  management  or  to  anyone  else 
tlie  net  balance  of  such  an  account  tells  absolutely  nothing  of 
value. 

Discounts  earned  may,  if  desired,  be  kept  in  a  separate 
account  or  be  merged  in  Interest  Earned  Account.  An  ex- 
ample of  the  direct  earnings  made  by  discounting  purchase  in- 
voices is  shown  in  the  illustrative  account  which  follows. 
Here  $6,250  has  been  borrowed  for  one  year  for  discount  pur- 
poses at  the  rate  of  6%.  This  amount  enables  the  discount 
during  the  year  of  $75,000  at  2%.  The  discount  rate — 2% 
at  30  days — is  from  the  interest  standpoint  abnormal,  re- 
sulting in  a  total  discount  earning  of  $1,500,  while  the  inter- 
est paid  for  the  money  which  enables  these  discounts  amounts 
to  but  $375.    The  account  shows  the  resulting  profit. 

DISCOUNTED  PURCHASES. 


Interest    paid    @   6%    on 

$6,250.00    $   375-00 

Net   Earning   1,125.00 


Discount      at      2%      on 
$75,000.00 $1,500.00 


$1,500.00   '  $1,500.00 


If  a  concern  has  sufficient  capital  on  hand  for  discount 
purposes,  there  is  then  no  actual  payment  of  interest  for  money 
paid  and,  usually,  no  entry  on  the  debit  side  of  the  account, 
the  entire  interest  on  capital  allowance  being  entered  in  a  sin- 
gle account  of  suitable  heading. 

§  152.    Waste. 

Wherever  production  of  goods  is  undertaken  there  will 
be  found  waste.     No  matter  how  perfect  the  mechanical  de- 
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vice,  or  how  good  the  production  process,  or  how  skilled  the 
operator,  waste  will  occur.  Machinery — and  even  automatic 
machinery — will  occasionally  get  out  of  order,  or  go  wrong 
and  spoil  production.  Processes  will  fail  of  their  usual  results. 
Employees  with  the  best  of  intentions  will  make  mistakes  or 
will  be  careless,  with  resulting  loss  of  time,  material,  and 
machinery. 

Such  waste  is  found  in  every  factory  regardless  of  its 
individual  condition  of  efficiency.  Some  of  it  may  be  wholly 
or  partially  eliminated.     Other  such  waste  cannot  be  avoided 

In  the  absence  of  any  better  method  of  disposing  of 
waste  or  spoiled  material,  many  factories  follow  the  plan  of 
"penalizing"  the  individual  job,  by  charging  it  with  the  cost 
of  goods  spoiled  on  its  order  number, — a  plan  absolutely 
wrong  in  theory,  and  in  practice  resulting  in  costs  that  do  not 
reflect  the  actual  conditions.  A  cost  abnormally  large  because 
of  spoiled  work  is  misleading  unless  accompanied  by  an  ex- 
planation, and  even  then  it  stands  in  the  way  of  cost  averages 
which  might  be  of  material  value.  Mr.  Emerson  in  the  fol- 
lowing illustration  emphasizes  the  injustice  of  charging 
spoiled  goods  to  the  order  number  in  connection  with  which 
the  spoilage  occurred : 

"A  waiter  bringing  in  an  expensive  dinner  to  a  guest  at 
a  hotel  stumbles  and  crashes  dinner  and  dishes  to  ruin.  Shall 
the  guest,  besides  being  put  to  the  annoyance  of  waiting  an- 
other half  hour,  be  charged  not  only  double  price  for  his  din- 
ner, but  also  for  the  broken  dishes,  or  is  the  expense  of  the 
accident  to  be  charged  to  inefficiency,  a  general  overhead 
burden  on  all  dining-room  operations,  taken  care  of  in  the 
standardized  cost  of  each  dish,  without  reference  to  specific 
accident?"* 

Losses  due  to  spoiled  material  are  properly  charged  to 
the  "Over,  Short  and  Damage,"  account  (§  154)  with  a  cor- 
responding credit  to  the  "Goods  in  Process"  accounts — Ma- 
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terial,  Labor,  and  Expense  respectively.    Without  such  cred- 
its the  accounts  will  show  abnormally  large  balances. 

§  153.    Reports  of  Spoiled  or  Unused  Material. 

In  Figure  149  is  shown  a  form  of  report  to  be  used  when 
goods  in  process  are  spoiled.  This  form  has  already  been  dis- 
cussed in  §  54.  From  this  report  the  cost  department  secures 
the  necessary  financial  data  for  its  records,  and  the  facts  re- 
quired to  relieve  the  individual  shop  order  of  the  charges  for 
lost  or  spoiled  material,  and  transfer  them  to  their  proper 
destination  in  the  "Over,  Short  and  Damage"  account.  The 
bottom  portion  or  coupon  of  the  loss  report  is  used  for  an  ex- 
planation of  the  physical  causes  that  led  to  the  loss.  This 
coupon  goes  to  the  superintendent,  placing  the  facts  before 
him  in  concrete  form.  It  can  be  finally  filed  under  the  number 
of  the  workman  through  whom  the  loss  was  incurred  and  v^'ill 
then  serve  as  a  part  of  his  efficiency  record. 

It  often  happens  that  delays  occur  on  rush  jobs,  and 
sometimes  a  quick  change  of  orders  is  necessary  in  an  en- 
deavor to  prevent  or  compensate  for  lost  time.  For  this  also, 
the  same  "loss"  coupon  with  "the  story  of  the  cause"  on  it, 
is  invaluable. 

When  goods  are  made  up  in  large  quantities  and  the 
material  is  issued  on  requisition,  it  frequently  happens  that 
more  material  is  used  than  the  requisition  calls  for,  in  which 
case  a  form  similar  to  that  shown  in  Figures  69  and  70  is 
used  to  report  the  condition.  This  form  gives  the  cost  de- 
partment the  necessary  data  to  charge  such  excess  material 
directly  to  the  Over,  Short  and  Damage  Account  and  to  give 
proper  credit  to  the  Stores  Account. 

§  154.     Over,  Short  and  Damage  Account 

To  provide  an  adequate  accounting  method  of  properly 
recording  wastage  in  its  various  forms,  the  account  "Over, 
Short  and  Damage"  is  employed.  This  account  is  debited  with 
the  ordinary  wastage  and  spoilage  occurring  in  the  process 
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of  manufacturing.  It  is  credited  with  any  values  obtained 
from  or  on  account  of  the  rejected  goods,  whether  by  direct 
sale  or  through  a  charge  to  the  individual  workman  or  to 
**scrap"  or  "second"  or  "as  is"  goods;  i.  e.,  goods  possibly 
of  high  quality,  but  promiscuously  intermingled  as  to  grades 
and  sizes,  requiring  considerable  labor  on  the  part  of  the 
purchaser  to  properly  assort. 

'  Sometimes  a  "company's  expense"  item  bears  the  debit 
charge,  as  in  the  case  of  a  paper  box  factory  where  it  is  found 
advantageous  to  utilize  the  "waste"  boxes  of  larger  size — 
good  as  to  quality  but  inaccurate  perhaps  as  to  specification — 
for  "packers"  for  smaller-sized  covered  boxes.  Thus,  jewelry 
boxes  are  frequently  packed  for  shipment  in  rejected  shoe 
boxes. 

It  may  be  noted  in  passing  that  the  losses  due  to  varia- 
tions of  weights  and  measures,  though  coming  in  this  general 
cat^ory,  belong  more  strictly  to  the  stores  division.  For 
this  reason  the  author  prefers  to  reserve  the  Over,  Short  and 
Damage  Account  for  loss  on  goods  in  process  and  finished 
material,  leaving  the  variations  on  raw  material  in  stores  for 
the  "Variation  of  Weights  and  Measures"  account.     (§  156). 

g  155.     Applying  Wastage  Costs. 

An  abnormally  large  "Over,  Short  and  Damage"  loss 
sometimes  occurs.  It  is  logically  unfair  to  burden  the  cost 
period  in  which  this  abnormal  loss  occurs  with  its  entire 
amount,  the  next  period  then  escaping  with  a  very  light  bur- 
den, lightened  still  further  perhaps  by  a  "salvage"  credit 
passed  to  the  account  for  the  returns  from  sale  of  scraps  or 
"rejects"  charged  in  the  first  period. 

To  prevent  this  it  is  sometimes  advisable  to  establish 
a  reserve  against  loss  by  wastage  and  spoilage.  As  losses 
actually  occur  the  items  are  charged  to  the  reserve  account, 
and,  conversely,  as  any  revenues  accrue  from  the  sale  of  scrap 
or  rejects  it  receives  the  credit.      A    proper    proportion    is 
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charged  to  Over,  Short  and  Damage  Account  each  cost  period. 
Theoretically  this  reserve  should  "balance,"  or  at  least,  the 
debit  less  the  scrap  value  of  rejected  goods  inventoried  should 
just  equal  the  credit  side  of  the  account  at  the  end  of  the  fiscal 
year.  If  it  does  not,  then  the  amount  charged  each  cost  period 
should  be  properly  adjusted  by  means  of  a  charge  or  a  credit 
to  the  "Factor  of  Safety''  account. 

§  156.     Variation  of  Weights  and  Measures. 

Shortages  in  the  store-room  are  charged  to  Variation  of 
Weights  and  Measures  Account.  With  all  reasonable  care 
such  shortages  will  occur.  In  order  to  anticipate  these  differ- 
ences and  have  each  cost  period  bear  a  proper  proportion  of 
such  possible  loss,  an  amount  equal  to  2%  of  the  total  ma- 
terial drawn  from  stores  each  period,  should  be  charged  to 
this  account  and  be  passed  to  the  credit  of  a  reserve  account 
called  "Reserve  for  Variation  of  Weights  and  Measures."  As 
variations  are  discovered  they  are  debited  to  this  reserve  and 
credited  to  Stores.  Also,  in  the  course  of  inventorying,  where 
discrepancies  are  discovered  the  amount  involved  may  be 
charged  or  credited,  as  the  case  may  be,  to  this  reserve  account. 
The  debit  to  Variation  of  Weights  and  Measures  is  diffused 
over  costs  by  periodical  charges. 

§  157.    Factor  of  Safety. 

In  manufacturing  as  in  any  other  business,  unforeseen 
expense  discrepancies,  losses,  or  expenditures  are  constantly 
arising.  To  provide  for  these,  a  reserve  account  called  "Fac- 
tor of  Safety"  is  suggested,  to  which  each  period  a  charge  of 
2%  of  the  total  amount  of  goods  in  process  for  the  period 
should  be  credited,  with  a  corresponding  debit  to  manufactur- 
ing expense. 

This  account,  as  its  name  indicates,  is  purely  a  safety  re- 
serve to  cover  possibilities.  When  unforeseen  losses  occur 
or  unforeseen  expenses  are  incurred,  the  adjustment  may  be 
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made  by  charging  the  amount  involved  to  "Reserve  for  Factor 
of  Safety." 

§  158.     Reducing  Waste. 

It  is  frequently  possible  to  cut  down  the  losses  from 
**Over,  Short  and  Damage'*  goods  by  the  use  of  prizes  of  fair 
value  or  other  suitable  rewards.  Such  plans  are  usually  bet- 
ter than  a  charge  to  the  individual  responsible  for  spoiled 
goods.  If  spoiled  goods  are  charged  to  employees,  only  a 
part  of  the  cost  is  absorbed — usually  the  cost  of  material 
only  is  charged — overhead  expense  being  left  to  be  borne  by 
the  establishment.  Moreover,  in  some  states  the  statutes 
specifically  forbid  such  deductions  from  wages. 

Where  this  is  the  case,  the  only  punishment  which  can 
be  inflicted  for  spoilage  is  the  discharge  of  the  employee.  If, 
as  is  frequently  the  case,  good  employees  are  scarce  and  hard 
to  find,  their  discharge  involves  a  hardship  on  the  employer. 
If  wastage  is  to  be  minimized  under  such  circumstances,  some 
system  of  rewards  is  the  only  adequate  method. 


CHAPTER  XVII. 

DEPARTMENTAL  SEGREGATION  OF  EXPENSE. 

§  159.    Methods  of  Segregation. 

The  fair  and  just  distribution  of  manufacturing  expense 
over  the  various  departments  affected,  is  absolutely  necessary 
to  an  accurate  system  of  cost  finding.  The  best  method  of  dis- 
tribution is  that  which  minimizes  as  far  as  is  practical  the 
amount  of  indirect  costs  to  be  diffused  on  an  arbitrary  basis, — 
the  method  which  charges  the  greatest  amount  of  the  so- 
called  "indirect"  expense  directly  to  the  product  to  which  it 
really  belongs,  provided  the  system  is  not  carried  so  far  as 
to  be  in  itself  top-heavy  and  economically  wasteful. 

Under  such  a  system  most  of  the  usual  overhead  expenses 
become  direct  and  the  department  and  the  product  to  which 
they  properly  belong,  receive  the  proper  charge;  whereas 
otherwise  these  expenses  must  be  arbitrarily  diffused  over  all 
the  departments,  or  when  assigned  more  or  less  accurately 
to  one  department,  must  be  diffused  over  all  the  products  of 
that  department. 

§  160.     Averaging  Expense. 

It  will,  of  course,  be  recognized  that  a  broad  and  general 
apportionment  of  manufacturing  expense  as  a  whole  over 
the  various  departments  is  wrong  both  in  theory  and  practice. 
The  results,  when  this  is  done,  do  not  give  information  as  to 
the  component  constituents  of  cost — one  of  the  most  valuable 
features  of  a  cost-accounting  system — ^and  do  not  even  show 
actual  costs. 

On  the  other  hand,  there  is  no  possible  way  of  entirely 
avoiding  a  prorating  or  averaging  of  expense.     No  amount 
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of  detective  work  economically  possible  will  trace  down  and 
definitely  place  every  item.  Each  expense  should,  however, 
be  traced  down  and  segregated  as  far  as  possible  to  the  pro- 
cess or  product  to  which  it  applies.  When  it  can  be  segregated 
no  further,  it  must  then  be  averaged  over  the  remaining  pro- 
cesses or  remaining  products. 

Beyond  this  there  is,  of  course,  in  expense  apportionment 
an  economically  "irreducible  minimum"  which  cannot  be  def- 
initely allocated  even  to  groups,  and  this  must  be  distributed 
as  equitably  as  may  be  by  averages  or  arbitrary  adjustment 
over  the  entire  output. 

When  the  factory  conditions  are  such  that  there  can  be 
no  positive  line  of  demarcation  between  departments,  or  if 
machines  in  operation  are  so  promiscuously  intermingled  that 
departmentizing  is  a  matter  of  arbitrary  adjustment,  then  pre- 
sumably the  accounting  processes  will  have  to  adjust  them- 
selves to  the  conditions,  and  expense  be  treated  in  the  same 
arbitrary  way.  When  this  is  done  the  accounting  results  will 
naturally  show  a  corresponding  lack  of  sharp  definition  and 
accuracy. 

§  i6i.    Departmental  Distribution  of  Expense. 

Manufacturing  expense  is  first  segregated  under  its  var- 
ious headings.  When  this  is  done  the  amount  under  each 
heading  is  distributed  in  proper  proportion  over  the  depart- 
ments to  which  it  belongs.  This  is  readily  accomplished  by 
means  of  the  distribution  sheet  shown  in  Figure  142,  ruled 
with  such  number  of  columns  as  may  be  necessary  for  the 
particular  estabhshment  or  distribution. 

The  first  coliunn  of  the  distribution  sheet  shows  the  totals 
of  the  various  expense  items  to  be  distributed.  Each  of  the 
other  columns  is  headed  with  the  name  of  a  department  of 
the  factory,  and  as  the  items  of  expense  are  distributed  the 
amount  belonging  to  each  department  is  entered  in  the  column 
designated  for  that  department.    The  amounts  entered  in  the 


214  EXPENSE 

various  department  columns  must,  of  course,  equal  the  total 
of  the  first  column,  and  no  permanent  entries  or  applications 
of  the  figures  of  the  distribution  sheet  should  be  made  until 
the  accuracy  of  the  distribution  has  been  proved. 

§  162.    Basis  of  Departmental  Segregation  of  Expense. 

The  basis  of  distribution  between  departments  must  neces- 
sarily differ  according  to  the  nature  of  the  expense  classifi- 
cation employed.  In  group  C  of  the  chart  shown  in  Figure 
I,  a  list  of  the  usual  expense  items  will  be  found.  This  list 
is  general  and  without  specific  reference  to  any  given  line  or 
class  of  product.  When  this  list  is  to  be  used  in  any  par- 
ticular factory,  specific  items  of  expense  peculiar  to  that  fac- 
tory must  be  added,  or  may  be  substituted  for  other  items  in 
group  C  having  similar  characteristics  but  not  found  in  the 
particular  business. 

Items  I  to  6  of  group  C  are  for  direct  charges  to  de- 
partments; i.  e.,  charges  arising  in  such  departments  and  not 
applying  in  any  way  to  other  departments  and  therefore  need- 
ing no  further  departmental  segregation. 

§  163.    Rent  and  Interest  Charges. 

Rent  of  factory  property  is  a  proper  charge  to  production 
cost  and  is  distributed  over  the  various  departments  on  the 
basis  of  space  occupied. 

Where  the  manufacturer  stands  in  the  dual  relation  of 
landlord  and  tenant;  i.  e.,  is  the  owner  of  his  plant,  a  fair 
charge  for  interest  on  the  investment  should  be  made — in 
place  of  the  rent  charge  that  would  be  made  if  the  property 
were  leased — together  with  a  proper  allowance  for  mainten- 
ance, depreciation,  taxes,  insurance,  etc.,  ere. 

It  is  the  practice  of  perhaps  the  majority  of  cost  account- 
ants to  make  such  interest  charges  for  investment  in  plant, 
though  a  different  view  is  occasionally  taken  (see  Ch.  XII), 
some  accountants  holding  the  charge  improper  as  a  manu- 
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facturing  cost  and  preferring  to  consider  it  as  a  "division  of 
profits"  with  which  manufacturing  cost  has  nothing  to  do. 

The  matter  is  one  for  the  individual  in  charge  to  decide, 
but  in  any  case  where  a  number  of  manufacturers  are  en- 
deavoring to  get  their  cost  systems  on  a  standardized  basis,  it 
is  advisable  that  interest  on  the  investment  in  real  estate  and 
factory  buildings  at  least,  be  made  a  part  of  production  costs 
in  order  that  the  concern  owning  its  own  plant  may  be  put  on 
the  same  basis  as  the  concern  which  pays  rent  for  its  land  and 
buildings.  It  is  obvious  that  without  some  such  compensating 
charge,  the  costs  of  manufacturing  in  rented  property  would 
run  unduly  high  as  compared  with  manufacturing  costs  in 
property  owned. 

Interest,  as  in  the  case  of  rent  charges,  is  distributed  over 
departments  on  the  basis  of  space  occupied.  When  the  fac- 
tory property  is  not  treated  as  a  unit  in  regard  to  land  values — 
i.  e.,  land  in  different  parts  of  the  plant  is  valued  at  different 
prices  (see  Chapter  XIII) — the  distribution  of  interest  charges 
must  be  made  with  due  consideration  for  the  varying  values 
of  the  different  portions  of  the  property. 

§   164.     Engineering  Costs. 

In  factories  which  have  no  distinct  engineering  depart- 
ment, all  payments  to  mechanical  and  electrical  engineers,  de- 
signers, draftsmen,  etc.,  and  all  payments  for  planning,  draw- 
ing, designing,  etc.,  intended  for  the  developmental  and  ex- 
perimental work  requisite  to  the  ordinary  conduct  of  the  busi- 
ness, are  charged  as  engineering  cost. 

The  work  of  the  engineering  department  may  be  divided 
broadly  into  three  classes  as  follows: 

(i)  Work  designed  to  procure  certain  specific  contracts 
for  the  factory. 

(2)  Work  done  in  preparation  for  orders  either  in  hand 

or  that  may  be  secured. 

(3)  Work  done  in  fulfillment  of  specific  contracts. 
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These  three  classes  of  engineering  work  are  respectively 
considered  in  the  three  sections  which  follow. 

§  165.     (i)  Engineering  as  a  Commercial  Cost. 

Engineering  work  designed  to  secure  contracts  includes 
estimates  and  perhaps  designs  or  blue  prints  which  are  fur- 
nished the  prospective  customer.  Such  work  may  vary  from 
the  design  for  a  lithographed  letter-head,  up  to  the  plans  for 
a  forty-story  skyscraper.  Such  work  is  purely  commercial — 
a  selling  expense  with  absolutely  no  place  in  production  costs. 
Its  intent  is  to  sell  the  product  or  output  of  the  concern  and 
its  character  is  not  altered  in  any  way  by  the  fact  that  such 
work  is  commonly  done  "before  the  event." 

If  a  contract  is  secured,  the  estimate,  plan,  or  design  al- 
ready used  in  securing  this  contract  may  perhaps  be  again 
used  in  its  completion.  In  such  case  the  engineering  work 
takes  on  a  twofold  nature.  As  used  to  secure  the  work  it  is 
a  selling  expense.  As  used  to  complete  the  work  it  is  a  pro- 
duction cost  (see  §  167)  and  the  total  cost  of  the  plan,  design, 
or  estimate  must  be  divided  between  the  two  classes  of  expense. 
The  proportion  to  be  allocated  to  each  is  a  matter  of  judg- 
ment. The  entire  amount  of  such  expense  is  sometimes 
charged  against  production  cost  when  the  contract  is  secured — 
a  practice  justifiable  only  when  it  reflects  the  facts. 

When  the  estimate  or  design  is  not  used  in  subsequent 
constructive  work,  it  is,  as  stated,  purely  a  commercial  cost 
and  its  inclusion  in  production  cost  is  wrong  in  both  theory  and 
practice,  the  results  being  absolutely  useless  for  costing  pur- 
poses. Entered  in  selling  costs  such  expenses  mean  something 
and  give  results  of  value,  but  entered  in  production  costs  they 
mean  nothing  and  give  false  and  misleading  results. 

Notwithstanding  this  condition,  there  are  manufactur- 
ers who  insist  on  including  such  expenses  in  production  cost. 
If  this  is  done  it  may  be  suggested  that  as  between  depart- 
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ments  the  number  of  productive  hours  or  the  number  of  em- 
ployees in  a  department  as  compared  with  the  total  number  of 
productive  hours  or  the  total  number  of  employees  in  the 
entire  plant,  does  not  afford  a  proper  basis  for  distribution, 
tliough  in  a  department  it  may  be  fair  enough  to  distribute 
such  expense  on  a  man-hour  or  sold-hour  basis. 

As  profits  are  usually  calculated  as  a  percentage  added 
to  cost,  so  expense  of  this  kind  may  be  segregated  to  the  sev- 
eral departments  on  the  basis  of  the  total  cost  of  all  products 
for  the  period  in  that  department  as  compared  with  the  total 
cost  of  product  for  the  same  period  in  the  entire  plant.  Or, 
since  in  such  cases  labor  is  a  predominating  element,  the  cost 
of  such  expense  may,  if  preferred,  be  segregated  on  the  basis 
of  pay-roll  distribution. 

§  i66.    (2)   Engineering  Divided  between  Commercial  and 

Production  Costs. 

Engineering  work  done  in  preparation  of  orders  either 
in  hand  or  that  may  be  secured,  includes  the  making  of  de- 
signs, patterns,  or  samples  in  anticipation  of  orders,  and  also 
engineering  or  designing  work  preparatory  to  filling  orders, 
as  for  instance  Jaquard  cards  for  weaving  new  patterns,  new 
shapes  of  lasts  for  shoes,  dies  for  advertising  novelties,  pa- 
tented articles,  etc. 

Expenditures  of  this  class  belong  in  varying  proportions 
to  production  costs  and  to  commercial  costs.  In  some  in- 
stances such  costs  may  consistently  be  charged  to  capital  ac- 
count subject  to  depreciation,  as  for  instance  drawings,  dies, 
forms,  etc.,  which  are  likely  to  be  of  value  over  a  period  of 
years.  In  some  instances  the  products  of  such  costs  have 
a  value  as  saleable  commodities,  as  for  instance,  sample  shoes, 
rugs,  and  sample  wares  of  other  kinds.  Lasts,  cutting  forms, 
and  other  related  utilities  frequently  have  a  rapidly  wasting 
value,  and  in  such  case,  while  they  can  be  charged  to  capital 
at  the  beginning  of  the  year  or  season,  they  should  be  grad- 
ually absorbed  in  production  costs  during  the  year. 
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The  loss  or  diminution  of  value  involved  in  the  manufac- 
ture or  use  of  goods  for  samples  is  of  a  purely  commercial 
nature,  properly  chargeable  to  loss  and  gain  accounts,  and 
not  to  production  costs. 

§  167.     (3)  Engineering  as  a  Production  Cost. 

Engineering  work  in  fulfillment  of  particular  contracts 
comes  clearly  under  the  general  classification  of  manufactur- 
ing expense.  It  includes  detailed  drawings,  designs,  specifica- 
tions, etc.,  etc.,  for  the  use  of  the  particular  concern  on  specific 
jobs.  It  also  frequently  includes  the  cost  of  inspection  or  su- 
pervision of  particular  jobs  or  contracts. 

Expenses  of  this  character  are  a  direct  charge  to  pro- 
duction costs  and  moreover  are  easily  charged  to  the  proper 
individual  production  order  numbers.  As  to  this  class  of  work, 
the  engineering  department  can  be  considered  on  the  same 
plane  as  a  direct  producing  department  and  therefore  its  pro- 
duct, instead  of  being  segregated  over  other  direct  produc- 
ing departments,  can  become  a  direct  charge  to  goods  in  pro- 
cess. When  this  is  done,  the  individual  items  go  to  the  proper 
individual  order  numbers,  and  the  aggregate  goes  to  the  con- 
trolling account  "Process"  (goods  in  one  department  which 
have  come  there  after  undergoing  the  operations  of  another 
department)  in  the  next  succeeding  department  which  makes 
use  of  such  drawings,  designs,  or  specifications. 

"Process"  is  charged  in  this  case  rather  than  the  control- 
ling expense  account  of  the  succeeding  department  for  the 
reason  that  the  latter  charge  would  tend  to  unduly  enlarge 
the  expense  account  and  therefore  apparently  reflect  more  or- 
less  exaggerated  costs  for  that  department — costs  in  which 
its  foreman  has  no  voice.  The  charge  to  expense  in  a  suc- 
ceeding department  should  only  be  followed  when  there  is  no 
means  of  allocating  engineering  costs  to  specific  orders  and 
it  becomes  necessary  to  diffuse  them. 

There  are  cases  where  the  services  of  the  engineering 
department  on  successive  production  orders  in  process  are  so 
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nearly  alike  in  average  quantity  and  value  that  it  may  seem 
unnecessary  to  find  the  specific  costs  in  each  and  every  case. 
Thus,  wagon  and  automobile  springs  are  usually  made  on 
an  avoirdupois  pound  basis;  hence,  it  may  be  a  matter  of  more 
importance  to  learn  the  engineering  cost  per  average  pound 
of  the  product  in  the  cost  period,  rather  than  a  specific  cost 
applied  to  a  certain  job  the  compensation  for  which,  after 
all,  is  calculated  on  a  pound  basis. 

Where  experimental  work  is  properly  chargeable  to  pro- 
duction costs,  it  may  be  distributed  on  the  basis  of  the  num- 
ber of  direct  producing  hours  in  each  department  as  com- 
pared with  the  total  number  of  direct  producing  hours  in  all 
departments. 

§  168.    Rules  for  Distribution  of  Engineering  Costs. 

The  conditions  surrounding  engineering  work  are  such 
that  no  hard  and  fast  rules  can  be  laid  down  for  the  distribu- 
tion of  its  costs  when  these  are  applicable  to  production.  The 
local  conditions  and  the  plan  of  cost  finding  must  be  con- 
sidered.   The  following  rules  are  general : 

(a)  Services  of  a  special  engineering  nature,  when  the 
time  involved  is  determined  by  the  needs  of  the  individual  case, 
may  be  charged  to  order  numbers  on  the  "specific  cost"  plan. 

(b)  Services  of  a  more  or  less  general  nature,  the  time 
of  which  can  be  fairly  equalized  between  the  various  orders 
in  process  to  which  they  apply,  either  with  or  without  refer- 
ence to  the  quantities  involved,  may  be  handled  on  the  "list- 
percentage"  or  the  "sold-hour"  plan  with  the  possibility  of 
''specific  costs"  in  addition  when  so  desired. 

(c)  Services  of  a  more  or  less  general  nature  where  the 
time  applied  to  various  orders  in  process  can  be  better  calcu- 
lated on  the  basis  of  the  unit  rather  than  that  of  quantity 
mvolved  in  the  order,  may  be  handled  on  the  "list-percentage" 
plan  with  the  possibility  of  specific  costs  in  addition  when  so 
desired. 
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§  169.    Patterns. 

The  treatment  of  patterns  is  much  akin  to  that  of  the 
production  work  of  the  engineering  department.  In  some 
cases  the  cost  of  patterns  can  be  charged  to  customers  bene- 
fited therefrom  and  does  not  then  appear  in  production  costs 
at  all^  and  again  in  some  cases  patterns  are  capitah'zed  and  their 
repairs  charged  to  a  maintenance  account. 

Inasmuch  as  patterns  (wooden)  are  a  wasting  asset  in 
both  the  physical  and  commercial  sense,  many  conservative 
manufacturers  prefer  to  immediately  absorb  their  cost  into 
current  product  on  the  basis  of  a  direct  charge  to  foundry 
cost;  or  equally  to  all  departments  contributing  any  direct 
productive  labor  to  product  made  in  whole  or  in  part  from 
patterns;  or  on  the  basis  of  the  number  of  productive  hours 
in  each  of  the  various  departments  contributing  to  the  work 
made  with  the  use  of  patterns  as  compared  to  the  total  number 
of  productive  hours  of  all  departments  contributing  to  such 
work. 

§  170.     Purchasing  Department. 

The  costs  of  the  purchasing  department  are  a  proper 
charge  to  manufacturing  expense.  Speaking  broadly,  the 
purchasing  department  is  never  a  direct  producing  department. 
It  is  entirely  subsidiary  to  the  departments  it  serves,  and  its 
costs  are  to  be  equitably  allocated  among  them — a  process 
sometimes  of  considerable  difficulty. 

The  first  feature  to  be  considered  in  determining  the 
measure  of  usefulness  of  this  department  to  the  producing 
departments  is  the  amount  of  material  and  supplies  consumed 
by  each  of  them.  The  question  is  immediately  raised — Shall 
the  amount  be  considered  in  a  financial  or  a  physical  sense  ? 

It  is  obvious  that  neither  affords  a  satisfactory  basis  for 
the  distribution  of  purchase  costs.  The  skill,  time,  and  trouble 
expended  by  the  purchasing  department  in  any  particular  case 
are  measured  neither  by  the  value  nor  avoirdupois  of  the 
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material  or  article  purchased.  Practically  it  is  impossible  to 
arrive  at  any  satisfactory  basis  of  adjustment.  Perhaps  all 
things  considered,  the  best  that  can  be  done  is  an  arbitrary 
department  charge,  or  a  charge  on  the  basis  of  an  average  of 
prices  and  weights  of  commodities  issued  to  each  department 
during  the  current  cost  period.  This  latter  plan  takes  cogniz- 
ance of  bulk  as  well  as  value,  and  the  law  of  averages  must 
be  depended  upon  for  a  fair  final  result 

It  may  perhaps  seem  a  more  logical  plan  for  the  purchas- 
ing department  to  keep  time  records  of  all  work  done  in  the 
purchase  of  material  and  supplies  for  the  different  departments. 
Theoretically  this  may  be  correct,  but  in  practice  the  duties  of 
purchasing  department  employees  are  so  numerous  and  varied 
and  so  difficult  of  just  distribution  over  materials  purchased, 
as  to  make  such  a  plan  generally  impractical.  In  individual 
cases  it  may  perhaps  be  used  to  advantage  but  it  certainly  is 
not  feasible  as  a  rule. 

§   171.    Stores  Department. 

The  difficulties  of  properly  distributing  expenses  in  the 
stores  department  are  similar  to  those  found  in  the  distribu- 
tion of  purchasing  department  costs,  with  the  additional  fea- 
tures of  freight,  expressage,  and  hauling  on  inbound  ma- 
terial to  be  considered. 

In  the  handling  of  stores,  bulk  or  weight  seems  to  be 
the  more  logical  basis  for  expense  charges.  On  the  other  hand, 
a  pound  of  wood  screws  may  cost  as  much  for  storage  and 
care  as  do  twenty-five  pounds  of  iron  castings.  A  basis  of 
expense  charge  founded  on  both  bulk  and  cost  would  perhaps 
be  the  fairest  method  of  apportioning  charges. 

In  theory,  inbound  carrying  charges  should  be  added  to 
the  purchase  cost  of  the  incoming  material.  Under  the  list- 
percentage  plan  of  distributing  cdsts  this  is  perhaps  practical. 
Under  the  specific  cost  plan  the  clerical  labor  involved  is 
ordinarily  so  excessive  as  to  be  almost  prohibitive. 
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When  inbound  carrying  charges  are  not  added  to  stores 
costs  direct,  then  "Freight,  Express  and  Drayage''  items  can 
be  charged  to  the  stores  department  account  and  be  even- 
tually absorbed  by  the  various  producing  departments. 

It  is  not  only  possible  but  under  certain  conditions  de- 
sirable to  apply  the  larger  items  of  incoming  carrying  charges 
direct  to  the  cost  of  the  material  brought  in,  while  the  smaller 
items  are  diffused.  Under  this  plan  special  care  must  be  taken 
to  see  that  the  department  and  the  individual  order  number 
which  uses  the  freight-burdened  material,  do  not  get  an  over- 
application  of  freight  costs. 

§  172.    Plant  Management. 

The  activities  of  the  plant  manager  and  superintendent, 
and  of  their  respective  office  forces,  belong  almost  entirely  to 
the  production  department,  and  have  little  if  anything  to  do 
with  commercial  costs.  The  pay  roll  is  occasionally  used 
as  a  basis  for  distributing  the  cost  of  plant  management  over 
the  various  departments.  The  plan  is  faulty  as  the  amount 
paid  in  wages  in  the  several  departments  has  little  or  no  con- 
nection with  the  cost  of  supervision.  The  bases  of  allocation 
most  frequently  employed  in  the  distribution  of  management 
charges  are: 

(a)  The  number  of  employees  in  each  of  the  several  de- 

partments. 

This  plan  proceeds  on  the  assumption  that  the  attention 
of  the  plant  managers  and  their  assistants  is  given  to  each 
department  in  proportion  to  the  number  of  employees  therein. 

(b)  The  importance  or  value  of  the  product  of  each 

individual  department  as  compared    with    the 
value  of  the  product  of  the  plant  as  a  whole. 

This  plan  assumes  that  official  attention  will  be  directed 

more  largely  to  those  departments  which  contribute  material 

and  workmanship  of  peculiar  characteristics  and  therefore  of 

peculiar  importance  or  value.    The  distribution  of  plant  man- 
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agement  cost  on  this  basis  is  arrived  at  arbitrarily  after  a 
careful  consideration  of  the  facts  involved.  Such  distribution 
should  be  checked  by  occasional  tests  extended  over  a  week 
at  a  time,  both  the  officials  and  their  clerks  recording  time 
spent  on  work  which  can  be  allocated  to  one  or  another  of  the 
departments. 

(c)   The  amount  of  supervisory  attention  given  to  the 
respective  foremen. 

This  plan  proceeds  on  the  assumption  that  official  at- 
tention will  be  most  largely  directed  to  those  departments  in 
which  intricacies  and  possibility  of  congestion  are  most  liable 
to  occur.  The  segregation  of  costs  under  this  plan,  as  under 
the  preceding  plan,  is  an  arbitrary  apportionment  arrived  at 
after  a  careful  consideration  of  the  facts  involved.  Occa- 
sional tests  will  prove  its  approximate  accuracy. 

It  sometimes  happens  that  clerks  in  the  executive  office 
have  duties  of  such  a  nature  as  to  bring  the  segregation  of 
their  cost  within  the  scope  of  some  other  plan  than  here  out- 
lined. In  such  case  the  cost  of  their  services  is,  of  course,  dis- 
tributed on  the  proper  plan  independently  of  the  rest  of  the 
executive  office. 

§  173.     Administrative  Costs  a  Pro  Rata  Expense. 

No  business  can  succeed  without  an  executive  organiza- 
tion, and  the  measure  of  its  success  is  largely  determined 
by  the  ability  of  its  executive  force.  The  costs  of  this  execu- 
tive organization  come  under  the  head  of  pro  rata  expense; 
i.  e.,  items  of  cost  which  enter  into  both  the  manufacturing 
and  commercial  ends  of  the  business.  At  times  the  adminis- 
trative costs  belonging  to  the  two  classes  are  readily  differen- 
tiated and  when  this  is  the  case  the  accounts  capable  of  this 
closer  classification  may  be  eliminated  from  the  pro  rata  group. 

Local  conditions  must  govern  the  division  of  administra- 
tive expense  as  between  manufacturing  and  selling.  Where 
the  factory  plant  is  entirely  separated  from  the  general  office 
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or  commercial  headquarters,  and  the  concern  maintains  a  fac- 
tory office  with  its  own  separate  organization,  then  the  pro- 
rating operation  is  a  clean-cut  one.  Where  the  business  is 
largely  run  from  one  general  office  the  division  is  not  so  sim- 
ple and  is  to  be  determined  by  good  judgment  and  local  con- 
ditions. As  a  rule,  the  larger  part  of  executive  costs  are  com- 
mercial and  not  properly  chargeable  to  production  costs. 

§   174.     Departmental  Distribution  of  Administrative  Costs. 

Executive  costs  which  properly  belong  to  production  are 
spread  over  departments  on  the  basis  of  the  direct-producing 
hours  in  each  department  as  compared  with  the  total  of  direct- 
producing  hours  in  the  plant. 

Where  different  manufacturing  concerns  are  establishing 
a  common  standard  of  cost  charges,  and  desire  to  standardize 
their  purely  executive  expenses — not  including  work  of  a  semi- 
clerical  nature,  the  value  of  which  may  be  measured  by  or- 
dinary standards — ^a  charge  of  2%  of  the  product  is  suggested. 
Thus,  if  one  of  the  factories  has  an  output  of  a  cost  value 
of  $500,000,  2%  is  to  be  added  to  this  for  executive  expense, 
bringing  the  total  cost  of  product  up  to  $510,000. 

The  cost  of  the  cost  department  itself  is  properly  charge- 
able to  production  and  is  distributed  on  the  basis  of  productive 
hours  in  the  several  departments  as  compared  with  the  total 
number  of  productive  hours  in  the  entire  plant 

§  175.     Maintenance  and  Depreciation. 

Maintenance  cost,  either  when  treated  directly  or  handled 
through  a  reserve  account,  is  spread  over  departments  on  the 
basis  of  the  money  invested  in  each  in  the  property  to  be 
maintained. 

In  segregating  depreciation  over  departments,  the  same 
general  principles  apply  as  in  other  forms  of  expense.  As 
far  as  possible  the  depreciation  occurring  in  each  department 
must  be  charged  to  that  department.     The  remaining  depre- 
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ciation,  which  cannot  be  thus  equitably  diffused,  is  to  be  pro-  . 
rated  over  the  whole  plant,  as  more  fully  set  forth  in  §  ii6, 
"Maintenance  and  Depreciation  Charges." 

§  tje.    Power  Plant. 

When  power  is  purchased,  its  cost  is  distributed  equit- 
ably on  the  basis  of  horse-power  used  by  each  department. 
When  power  is  generated  the  power  plant  is  preferably  treated 
as  a  separate  and  distinct  department,  to  be  diffused  as  a 
whole  by  horse-power  units,  as  set  forth  in  Chapter  XV. 

When  the  power  factor  is  not  considered  as  a  unit,  and 
the  cost  of  engineers,  stokers,  fuel,  and  other  accessories  of 
the  power  house  are  treated  separately,  an  apportionment 
should  be  made  in  each  case  for  every  department  affected. 

Regardless  of  whether  the  power  factor  is  treated  as  a 
unit  or  not,  the  following  factors  of  production  cost  should 
be  independently  segregated  over  departments: 

(a)  Heat  to  be  spread  over  departments  on  a  basis  of 

radiation. 

(b)  Electric  current  for  lights  or  power  to  be  spread 

over  departments  on  a  basis  of  current  used, 
as  described  in  Chapter  XV. 

(c)  Compressed  air  to  be  spread  over  departments  either 

on   an   arbitrary  basis   or  preferably   through 
means  of  tests,  as  described  in  Chapter  XV. 

Where  the  power  unit  is  not  determined,  the  power-house 
expense,  after  deducting  the  foregoing  distribution,  may  be 
spread  over  departments  on  a  basis  of  horse-power  needed  and 
used  by  each.  Fuel  may  be  treated  on  the  same  basis,  as  also 
any  other  analogous  power  charges. 

Fuel  is,  however,  to  be  excepted  from  this  general  state- 
ment when  it  is  used  for  purposes  other  than  generating  steam. 
(See  §  178). 

Where  gas  or  oil  is  used  as  a  power  fuel,  it  will,  of  course, 
take  its  place  in  the  cost  of  the  power  unit  just  as  in  the  case 
of  coal 
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In  cases  where  live  steam  is  not  only  used  for  power,  but 
for  boiling  water,  heating  dry  houses,  etc.,  a  division  of 
steam  generating  costs  should  be  made  before  any  portion  is 
applied  to  power  costs  in  any  form. 

§  177.    Power  Included  in  Rent  Charge. 

Where  space  in  a  "power  building"  is  rented  for  manu- 
facturing purposes  and  power  is  furnished  without  additional 
charge,  or  wherever  power  is  included  in  rent  charges,  the 
two  items  of  rent  and  power  must  by  some  equitable  means 
be  separated  so  that  each  of  these  cost  factors  may  receive  its 
proper  distribution. 

In  some  cases  the  division  is  unavoidably  arbitrary. 
Sometimes  the  landlord  is  willing  to  assist  by  a  statement  of 
his  power  costs.  Not  infrequently,  however,  the  landlord  is 
himself  unable  to  make  any  intelligible  statement  of  costs  and 
the  accounting  department  must  then  make  its  own  calculations. 

Where  this  is  the  case,  either  the  cost  of  power  may  be 
based  on  charges  for  power  in  nearby  plants  where  power  is 
purchased,  or  the  rent  may  be  based  on  the  square  foot  rental 
rate  without  power  in  nearby  buildings  of  a  similar  character. 
After  either  power  cost  or  rental  cost  is  determined,  the  de- 
termination of  the  other  cost  factor  is  a  mere  matter  of  sub- 
traction. In  the  case  of  rent  the  departmental  distribution 
will  be  on  the  basis  of  floor  space  and  in  the  case  of  power  on 
the  horse-power  used  by  the  department. 

§  178.     Fuel  Other  Than  for  Power. 

Coal.  When  coal  is  used  for  forges  or  for  purposes 
not  immediately  connected  with  the  generation  of  power,  it 
has  no  connection  for  costing  purposes  with  coal  used  for 
power  purposes,  and  the  two  should  not  be  intermingled  in  a 
common  account.  The  cost  of  coal  not  used  for  power  pur- 
poses must  be  divided  among  the  departments  on  a  basis  ot 
fuel  used,  determined  either  by  occasional  tests  of  actual  fuel 
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consumption,  or  by  the  use  of  containers  of  known  dimensions. 

Natural  Gas.  Where  natural  gas  is  used  as  fuel  in  smelt- 
ing furnaces,  forges,  or  other  places,  local  conditions  must 
govern  the  distribution  of  its  cost.  In  some  cases  gas  is  sup- 
plied at  a  flat  rate.  Under  such  circumstances  meters  are  not 
usually  installed,  and  an  equitable  division  of  the  cost  of  gas 
will  have  to  be  based  on  estimates  of  the  proportionate  use  of 
the  various  departments,  or  the  division  be  made  on  such 
other  basis  as  seems  to  give  the  most  accurate  results.  Where 
meters  are  used  the  matter  is,  of  course,  simple,  each  depart- 
ment being  charged  with  the  amount  of  gas  actually  consumed. 

Fuel  Oil.  Where  oil  is  used  for  fuel  it  should  properly 
carry  with  it  handling  charges  as  well  as  the  cost  of  the  crude 
oil.  The  cost  of  operating  storage  tanks,  pumps,  pipe  lines, 
and  special  containers  is  properly  added  to  the  price  of  the 
oil  itself,  the  total  cost  being  distributed  over  departments 
according  to  the  amount  of  oil  used  by  each. 

§  179.     Light  and  Water. 

If  gas  or  electric  current  is  purchased  from  independent 
sources  for  light  purposes,  the  charge  is,  of  course,  specific, 
and  spread  over  departments  on  a  basis  of  benefits  derived. 
This  is  best  arrived  at  by  meter  readings,  or  if  separate 
meters  for  the  various  departments  are  not  installed,  it  may 
be  arrived  at  with  fair  accuracy  by  a  consideration  of  the 
number  of  burners  or  lamps  in  each  department  and  the  length 
of  time  these  are  in  service. 

In  cases  where  the  factory  generates  its  own  electric 
current  the  cost  of  lighting,  as  accurately  as  can  be  ascertained, 
will  be  separated  from  that  of  power  and  spread  over  the 
various  departments  as  in  the  case  of  current  purchased. 
Where  power  costs  are  not  found  as  a  unit,  the  charge  for 
light  must  come  through  an  equitable  pro  rata  distribution  of 
the  cost  of  fuel,  engineers'  and  firemen's  wages,  etc. 

Where  water  is  purchased,  its  cost  is  diffused  over  the 
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departments  by  meter  readings  on  the  basis  of  benefits  received. 
Where  the  plant  has  its  own  water  supply,  the  cost  of  pump- 
ing, maintenance  of  water  plant,  etc.,  is  charged  over  de- 
partments, preferably  on  the  basis  of  meter  readings,  or  if 
meters  are  not  installed,  on  the  basis  of  benefits  received  as 
nearly  as  can  be  ascertained. 

§  1 80.     Supplies.     Oil  and  Waste. 

Where  the  quantities  are  large,  supplies  of  this  nature 
should  be  issued  to  individual  departments  by  requisition  in 
order  to  prevent  extravagance.  When  this  is  done  each  de- 
partment is,  of  course,  charged  with  the  amount  actually  used. 
When  the  quantities  are  not  sufficient  to  justify  this,  periodi- 
cal tests  may  be  made  to  ascertain  the  proportionate  quanti- 
ties consumed  by  the  various  departments,  and  the  result  of 
these  tests  be  used  as  a  basis  for  distribution  of  the  total  cost. 
It  may  be  said  in  passing  that  in  some  plants  no  restrictions 
are  placed  upon  the  use  of  lubricating  oil,  the  management 
preferring  to  bear  the  expense  of  a  possibly  extravagant  use 
rather  than  to  run  the  risk  of  hot  and  worn  bearings  due  to 
an  insufficient  oil  supply. 

§  181.     General  Factory  Supplies. 

These  consist  of  such  articles  or  materials  used  about  the 
plant  as  do  not  enter  into  the  product  as  a  part  of  the  material 
element.  Files,  hacksaw  blades,  drills,  brooms,  towels,  and 
soap  are  examples  of  charges  of  this  kind.  Wherever  possi- 
sible  these  items  should  be  drawn  from  the  store-room  by 
requisition  and  such  requisitions  be  charged  directly  to  the 
department  benefiting.  Where  a  requisition  system  is  not  in 
use,  or  where  for  any  other  reason  such  costs  cannot  be  posi- 
tively allocated,  a  more  general  distribution  is  necessary, 
best  perhaps  on  the  basis  of  the  employees  in  each  department, 
as  compared  with  the  total  number  of  employees  in  the  plant. 
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§  182.    Miscellaneous  Services  and  Expenses. 

Association  Costs.  These  are  distributed  on  the  basis 
of  the  number  of  employees  in  each  department  as  compared 
with  the  total  number  of  employees  in  plant. 

Inspectors,  Where  not  directly  chargeable  to  specific  de- 
partments, inspection  cost  may  be  divided  between  the  de- 
partments benefited,  either  arbitrarily  or  on  such  other  basis 
as  local  conditions  may  suggest. 

Tool-making  and  Repairing.  Where  not  chargeable  di- 
rectly to  departments  costs  of  this  nature  may  be  distributed 
on  the  basis  of  the  number  and  character  of  machines  in  each 
of  the  machinery  departments. 

Carpenters  atid  Painters.  Where  used  on  product  in  a 
general  way  but  not  directly  appHed  to  individual  orders,  nor 
yet  to  specific  departments,  or  where  for  other  reasons  it  can- 
not be  allocated  directly,  this  cost  may  be  arbitrarily  divided 
between  the  departments  benefited,  or  be  distributed  on  such 
other  basis  as  local  conditions  may  suggest.  Presumably  a 
portion  of  this  cost  applies  to  repairs  and  will  be  distributed 
under  maintenance. 

Millwrights.  Where  not  directly  applied  to  individual 
orders,  this  cost  can  be  absorbed  on  the  basis  of  average  ser- 
vice rendered,  as  determined  by  records  and  occasional  tests. 

Porters  and  Messengers.  Distribute  this  cost  on  the  ba- 
sis of  (a)  nature  of  service  between  certain  individual  de- 
partments, or  (b)  number  of  employees  in  each  department 
as  compared  with  the  total  number  of  employees  in  the  entire 
plant,  or  (c)  an  equal  division  between  the  departments 
benefited. 

Truckmen  and  Elevator-men.  When  not  readily  applied 
to  specific  departments,  the  cost  of  this  service  can  be  spread 
over  each  department  more  or  less  directly  benefited,  on  the 
basis  of  the  number  of  its  direct-producing  hours,  as  compared 
with  the  total  number  of  direct-production  hours  in  all  de- 
partments benefited. 
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§  183.    Taxes  and  Insurance. 

These  costs  are  to  be  distributed  on  the  basis  of  the 
amounts  invested  in  the  various  departments.  By  the  amount 
invested  is  meant  not  only  the  amount  invested  in  buildings, 
machinery,  and  equipment,  but  also  the  average  amount 
involved  in  the  volume  of  product  passing  through  the  partic- 
ular department 

Where  the  plant  is  treated  as  a  separate  factor,  as  dis- 
cussed in  Chapter  XIII,  taxes  and  insurance  are  absorbed  in 
the  general  plant  charge  and  are  distributed  in  combination. 

Where  taxes  are  charged  directly  to  cost,  the  most  equit- 
able method  of  diffusion  is  to  charge  each  current  month  or 
period  with  its  pro  rata  proportion  of  the  estimated  annual 
amount  of  the  tax.  When  actual  payment  of  these  taxes  is 
made,  such  payment  is  charged  against  the  reserve  account  to 
which  the  pro  rata  debits  to  cost  were  credited. 

Insurance  being  usually  paid  for  in  advance,  is  just  the 
reverse  of  a  reserve  and  its  amount  is  entered  in  a  suspense 
account  and  carried  as  a  negative  asset.  Then,  as  the  month 
or  cost  period  is  passed,  the  "earned  premium''  is  charged  into 
costs  and  is  credited  to  the  Insurance  Suspense  Account. 

§  184.    Technical  Library. 

This  may  include  both  bound  volumes  and  current  period- 
icals. In  some  cases  the  cost  of  the  library  may  be  treated  as 
an  asset,  but  the  better  plan  is  to  absorb  its  cost  in  overhead 
expense  as  time  proceeds.  Where  the  library  is  maintained 
for  any  or  all  of  the  employees  indiscriminately — as  is  very 
generally  the  practice  in  modern  institutions — the  cost  may 
be  spread  over  departments  on  the  basis  of  the  number  of 
employees  in  each,  as  compared  with  the  total  number  of  em- 
ployees in  the  plant. 

The  propriety  of  debiting  production  costs  with  the  ex- 
penses attached  to  a  technical  library  is  hardly  open  to  ques- 
tion.   The  importance  of  such  a  library  cannot  be  emphasized 
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too  Strongly,  not  only  for  its  direct  technical  value,  but  also 
for  its  general  effect  on  the  men  and  the  indirect  effect  on 
production;  i.  e.,  the  new  ideas  more  or  less  directly  devel- 
oped from  its  use  which  inure  to  the  benefit  of  processes  and 
production. 

Technical  libraries  are  becoming  more  and  more  a  fea- 
ture of  the  modern  plant,  and  the  investment  in  such  a  library 
is  apt  to  produce  greater  returns,  direct  and  indirect,  than 
almost  any  other  investment  of  equal  amount  in  the  plant. 

§  185.     Safety  Reservations. 

The  Over,  Short  and  Damage  Account  (§  154)  may  be 
established  either  departmentally  or  for  the  factory  as  a  whole, 
as  may  seem  best  in  the  individual  case.  If  established  with 
the  department  as  the  unit,  this  in  itself  gives  departmental 
segregation.  When  the  unit  is  the  entire  plant,  and  a  reserve 
account  is  maintained  in  anticipation  of  over,  short  and  dam- 
age losses,  then  such  reservation  can  be  charged  to  de- 
partments on  the  basis  of  the  number  of  productive  employees 
in  each  department,  divided  into  the  total  cost  of  goods  (lia- 
ble to  damage)  passing  through  the  department  in  a  given 
period.  This  gives  the  average  value  of  goods  per  productive 
employee.  A  total  is  made  of  these  averages  and  the  percent- 
age the  average  of  each  department  is  of  the  total  average, 
gives  a  basis  for  distribution  of  losses  of  this  nature. 

When  the  account  "Variation  of  Weights  and  Measures" 
(§  156)  is  kept,  and  an  amount  equal  to  2%  of  the  total  ma- 
terial drawn  from  stores  each  period  is  charged  to  it  and  passed 
to  the  credit  of  a  reserve  account  called  "Reserve  for  Variation 
of  Weights  and  Measures,"  this  2%  reserve  will  be  distributed 
each  cost  period  on  the  basis  of  the  average  value  of  material 
and  supplies  used  by  the  various  and  several  departments  as 
compared  with  the  entire  purchases  for  the  period. 

When  a  "Factor  of  Safety"  account  (§  157)  is  main- 
tained, its  reserve  may  be  distributed  over  departments  on  a 
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basis  of  the  amount  of  expense  charged  to  each  department 
as  compared  with  the  total  expense. 

§  186.    Miscellaneous  Manufacturing  Expense. 

This  is  one  of  those  general  accounts  which  are  so  often 
abused  and  utilized  as  dumps  for  inefficiency  or  indifference, 
and  which  therefore  need  frequent  and  careful  scrutiny.  The 
cost  of  miscellaneous  manufacturing  expense  can  be  absorbed 
on  a  basis  of  (a)  the  net  amount  of  other  expense  charged 
to  each  department  as  compared  with  the  total  expense  for  the 
period,  or  (b)  the  number  of  employe.es  in  each  department  as 
compared  to  the  total  number  of  employees  in  the  plant. 


CHAPTER  XVIII. 

SPECIFIC  PLANS  FOR  DISTRIBUTION  OF 
EXPENSE  OVER  PRODUCT. 

§  187.     Diffusion  of  Expense  over  Product. 

The  departmental  segregation  of  expenee  is  practically 
the  same  in  any  plan  of  accurate  cost  finding.  When,  how- 
ever, we  come  to  the  direct  diffusion  of  expense  over  pro- 
duct, we  find  sharply  divergent  methods.  The  selection  of 
the  particular  method  will  depend  to  some  extent  upon  phy- 
sical conditions  in  the  plant  and  upon  the  plan  of  labor  records 
maintained. 

As  already  stated  there  are  in  common  use  five  methods 
of  diffusing  expense  over  product.  The  characteristics  and 
the  advantages  and  disadvantages  of  each  are  more  fully 
considered  in  the  present  chapter. 

§  188.    The  Percentage  Plan  of  Distributing  Expense. 

Under  the  percentage  plan,  the  labor  cost  or  labor  and 
material  cost  of  each  job  is  ascertained  and  a  certain  per- 
centage is  added  thereto  for  expense  burden.  This  percent- 
age  of  expense  is  either  estimated  or  determined  from  the 
records  of  past  performance. 

Under  simple  conditions  where  the  processes  and  pro- 
ducts are  fairly  uniform  in  character,  the  loading  of  expense 
burden  on  the  basis  of  direct  production  labor  costs  is  reason- 
ably accurate,  but  as  conditions  become  more  complex  the 
method  loses  such  accuracy  as  it  had  until  finally  it  cannot  be 
safely  employed. 

Thus  if  the  productive  labor  cost  of  a  given  department 
amounts  to  $6,000  per  month,  and  the  direct  manufacturing 

^33 
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expense,  together  with  the  segregation  of  overhead  costs  for 
that  department,  amounts  to  $3,000  in  the  same  period,  it  is 
clear  that  the  burden  to  be  diffused  is  50%  of  the  direct  labor. 
Also  if  the  expense  is  diffused  on  this  basis,  the  results  in 
the  case  of  a  single  shop  or  a  department  with  machines  all 
of  a  similar  kind,  approximately  of  the  same  size,  performing 
practically  identical  operations,  and  employing  operatives  of 
a  fairly  well  averaged  rate  of  compensation,  are  not  very 
far  from  correct. 

When,  however,  such  a  method  is  applied  to  a  shop  or 
department  in  which  large  and  small  machines,  cheap  and 
highly  paid  labor,  heavy  castings  and  small  integrants,  are 
all  simultaneously  involved,  the  method  is  no  longer  trust- 
worthy. On  the  contrary,  it  is  absolutely  unscientific  and 
unsafe. 

The  reason  for  this  is  found  in  the  varying  nature  of 
the  charges  involved  which  cannot  properly  be  taken  in  bulk 
and  diffused  over  product  equitably  on  the  basis  of  labor 
cost.  Thus,  the  expense  burden  must  take  cognizance  of  the 
interest  factor,  the  varying  space  occupied  by  different  ma- 
chines, the  varying  volume  of  power  required  to  drive  these 
machines,  the  varying  rates  of  depreciation,  the  variations  of 
labor  efficiency,  of  supervisory  requirements,  etc.,  etc.,  which 
bear  no  direct  relation  to  the  cost  of  labor.  The  cost  of  labor 
is  then  an  absolutely  arbitrary  basis  of  distribution,  bearing 
no  necessary  relation  to  the  expense  burden  of  product,  and 
selected  as  a  basis  of  distribution  only  because  it  is  convenient. 
The  weight  of  the  product  might  be  taken  as  the  basis  of 
expense  distribution  with  equal  logic,  and  on  a  simple,  unvary- 
ing product  where  expenses  run  with  reasonable  uniformity, 
weight  would  work  as  well  as  would  labor  cost.  There  is  no 
reason  for  selecting  either. 

The  following  quotation  gives  a  good  general  view  of 
the  diffusion  of  indirect  expense  on  the  basis  of  direct  labor 
cost: 


DISTRIBUTION  OF  EXPENSE  OVER  PRODUCT  235 

"By  reason  of  its  simplicity,  this  method  of  distributing 
indirect  expenses  is  in  more  general  use  than  any  other.  The 
principle  upon  which  it  is  based  is  that  the  product  increases 
in  value  according  to  the  amount  of  labor  added  to  it,  and 
that  the  greater  the  amount  of  labor  involved  in  the  manu- 
facture, the  greater  the  expense  required  to  supervise  this 
labor  and  conduct  the  business. 

"This,  considered  as  a  general  principle,  is  true  within 
the  limits  of  it^  operation,  but  it  is  seriously  questionable 
whether  it  covers  the  whole  field.  There  are  many  other  fac- 
tors in  production  besides  labor,  and  these  are  frequently  of 
such  prominence  that  they  dominate  or  characterize  the  sit- 
uation. *  *  * 

"Let  us  assume  that  there  are  several  departments  in 
a  factory  which  differ  among  themselves  in  process  and  equip- 
ment. It  is  almost  certain  that  there  are  indirect  expenses 
peculiar  to  some  of  these  departments  which  bear  no  rela- 
tion to  any  of  the  other  departments.  Let  us  further  assume 
that  the  product  manufactured  embraces  a  number  of  articles, 
some  of  which  pass  through  all  departments  and  others 
through  certain  departments  only.  It  is  quite  clear  that,  if 
the  per  cent,  of  indirect  expense  is  ascertained  in  each  of  these 
departments  separately,  some  would  show  a  considerably  larg- 
er rate  than  others.  Consequently,  if  an  average  rate  is  used 
for  the  entire  plant,  instead  of  a  separate  rate  for  each  de- 
partment, some  articles  will  be  charged  with  an  excessive 
amount,  while  others  will  not  receive  their  due  share  of  the 
indirect  expenses  actually  incurred  in  their  manufacture.  *  *  * 

"Suppose  a  manufacturer  finds  that  he  cannot  meet  com- 
petition on  certain  articles  without  reducing  the  cost  of  their 
manufacture,  or  else  paying  a  loss  out  of  the  profit  derived 
from  the  production  and  sale  of  other  articles.  *  *  *  It 
might  be  supposed  that  the  proper  thing  to  do  is  to  lower 
the  labor  cost  by  cutting  wages  or  hiring  cheaper  workmen, 
for  by  so  doing  he  not  only  saves  the  difference  in  wages, 
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but  the  cost  of  these  articles  will  be  burdened  with  a  smaller 

part  of  the  indirect  expenses.    But  it  would  be  absurd  to  act 

on  such  a  suggestion,  since  lowering  the  wages  of  the  men  has 

not  the  slightest  influence  on  the  true  indirect  expenses,  and 

the  hiring  of  cheaper  workmen  would,  in  all  probability,  only 

serve  to  make  them  greater  at  the  very  point  where  they  would 

be  shown  to  have  decreased. 

"It  is  distinctly  apparent  that  there  must  be  something 

vitally  wrong  with  such  a  system  of  figuring  costs.    As  before 

stated,  the  trouble  lies  in  the  average  rate,  which  makes  it 

necessary  to  overcharge  some  articles  and  undercharge  others. 
*  *  * 

"While  it  has  been  shown  that  accurate  results  can  be 
obtained  in  but  few  cases  where  an  average  rate  of  distribu- 
tion over  the  plant  as  a  whole  is  used,  it  must  be  kept  in  mind 
that  if  this  method  of  distribution  is  calculated  departmental- 
ly,  the  objections  that  have  been  strongly  emphasized  very 
often  disappear,  and  the  results  would  be  all  that  could  be 
desired."* 

§  189.    Percentage  Plan  as  Affected  by  Variations  of  Labor 

Cost. 

If  the  percentage  plan  is  employed,  to  be  most  effective 
it  should  be  based  on  the  four-week  or  monthly  cost  period, 
and  not  on  long  time  averages.  Before  the  advent  of  the 
more  scientifically  devised  cost  systems  of  the  present  day, 
when  the  percentage  plan  was  used — because  nothing  better 
was  known — the  usual  plan  was  to  determine  costs  annually, 
the  percentage  of  expense  burden  being  derived  by  comparison 
between  the  figures  representing  expense  and  those  represent- 
ing labor,  or  labor  and  material  combined  for  the  preceding 
year.  Such  long  drawn  averages  cannot  be  safely  relied 
upon. 

As  a  broad  example  of  how  little  labor  cost  can  be  de- 
pended on  as  an  equitable  basis  of  loading  overhead  burden. 


*  Nicholson,  "Factory  Organization  and  Costs,"  pp.  41-44. 
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unless  taken  for  short  periods  and  under  carefully  watched 
conditions,  the  case  of  a  top-hand  working  alongside  an  ap- 
prentice or  "cub"  may  be  cited.  The  latter's  skill  has  per- 
chance come  to  equal  that  of  the  top-hand  and  on  certain  kinds 
of  work  he  can  turn  out  as  large  a  volume  as  the  former.  Yet 
there  is  a  wide  difference  in  wage  rates,  and  as  a  result  on  a 
percentage  basis  the  top-hand's  work  is  loaded  with  a  much 
heavier  burden  of  expense  than  is  the  apprentice's.  In  the 
following  illustration  of  this  variation,  the  wage  of  the  top- 
hand  is  assumed  to  be  twice  that  of  the  "cub."  In  the  third 
column  are  shown  the  results  if  an  average  wage  be  taken  as 
the  basis  in  finding  the  prime  cost. 

Top  Hand    Apprentice     ^^JJf* 

Time  consumed  . . : 5  hours     5  hours     5  hours 

Units  of  product    100  100  100 

Material  cost  $1.00  $1.00  $1.00 

Labor  cost  1.20  .60  .90 

Prime  cost  $2.20  $1.60  $1.90 

Expense  burden  (50%  of  labor  cost) 60  .30  .45 

Total  production  cost   $2.80  $1.90  $2.35 

Cost  per  unit   028  .019  -0235 

§  190.     Percentage  Plan  as  Affected  by  Variation  of  Produc- 
tion Speed. 

Again,  in  the  case  of  two  machines  of  like  character  but 
of  different  speeds,  the  one  turning  out  twice  as  great  a  vohime 
of  product  as  does  the  other,  we  will  find  an  equal  uncertainty 
in  the  diffusion  of  expense  burden  under  the  percentage  plan. 
Thus  if  the  operator  of  the  high-speed  machine  receives  twice 
the  wage  paid  the  operator  of  the  low-speed  machine,  it  will 
be  seen  that  the  expense  burden  per  unit  estimated  as  a  per- 
centage of  labor  cost,  is  the  same  in  either  case. 

This  is  obviously  incorrect.  High  production  means  low 
burden  and  low  production  means  high  burden.  The  facts 
demonstrated  by  practical  experience  show  that  while  the 
fast  machine  requires  more  power,  it  does  not  require  twice 
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as  much,  nor  is  the  wear  and  tear  of  the  rapidly  moving  ma- 
chine twice  as  great  as  on  the  slower  moving  machine.  These 
factors  are  the  only  ones  disturbed  by  the  increase  of  speed. 
The  cost  of  space,  supervision,  interest  on  investment,  and 
all  of  the  other  items  of  overhead  burden  remain  the  same. 
The  amount  of  expense  burden  per  production  unit  of  the  fast 
machine  should  then  be  materially  lower  than  that  of  the 
slow  machine. 

The  following  illustration  shows  the  inequitable  distri- 
bution of  expense  burden  under  the  circumstances.  The  first 
column  shows  the  expense  burden  on  the  product  of  the  slow 
machine ;  the  second  column  shows  the  expense  burden  on  the 
product  of  the  high-speed  machine  when  the  wage  paid  its 
operator  is  twice  that  paid  the  operator  of  the  slow  machine ; 
the  third  column  shows  the  expense  burden  on  the  output 
of  the  rapid  machine  when  one-third  more  wage  is  paid  its 
operator  than  is  paid  the  operator  of  the  slow  machine. 

Slow  Rapid  Rapid 

Machine.  Machine.  Machine. 

Hourly  Hourly  Hourly 

Wa$re  150  Wage  30c  Wage  20c 

Time   consumed    5  hours     5  hours     5  hours 

Units  of  product  50  100  100 

Material  cost  $5.00      $10.00  $10.00 

Labor  cost  75  i-So  i-oo 

Prime  cost   $575       $11.50  $11.00 

Expense  burden  (50%  of  labor  cost) 37  .75  .50 

Total  production  cost   $6.12      $12.25  $11.50 

Average  per   unit    1224         .1225  .115 

If  the  labor  cost  for  the  fast  machine  were  identical  with 
that  of  the  slow  machine,  the  burden  of  expense  would  be  the 
same  in  either  case,  which  is  obviously  incorrect,  since  the 
output  of  the  faster  machine  must  stand  the  added  expense  of 
both  increased  power  consumption  and  increased  wear  and 
tear. 

It  is  apparent  that  there  is  a  point  at  which  wages  could 
be  fixed  where  the  expense  burden  would  be  properly  dis- 
tributed, but  it  is  equally  apparent  that  any  system  of  expense 
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diffusion  that  requires  a  wage  adjustment  in  each  case  for 
a  proper  distribution  of  expense,  is  fundamentally  and  fatall}' 
defective. 

§  191.    Percentage  Flan  Based  on  Material  Cost. 

The  cost  of  material  bears  even  less  relation  to  ex- 
pense than  does  the  cost  of  labor.  Rent,  heat,  light,  power, 
telephone  service,  non-productive  labor,  executive  salaries, 
etc.,  etc.,  are  usually  not  affected  in  any  way  by  the  cost  of 
the  material  which  must  bear  the  burden  of  such  expense. 

As  a  good  example  of  the  fallacy  of  distributing  expense 
on  the  basis  of  material  the  case  of  two  journeymen  manu- 
facturing jewelry  may  be  cited,  both  of  whom  were  working 
under  precisely  the  same  conditions,  in  the  same  environment 
and  on  the  same  pattern;  yet  one  was  making  a  sunburst  of 
gold  set  with  diamonds,  while  the  second  was  making  a  sun- 
burst of  cheap  yellow  metal  set  with  rhinestones.  This  is 
an  extreme  case  but  one  which  actually  occurred  through  the 
taking  on  of  special  work  out  of  the  manufacturer!s  regular 
line  of  product. 

Under  such  circumstances  the  burden  of  expense  should 
be  precisely  the  same  for  both  products,  but,  if  diffused  on 
the  basis  of  material,  the  first  job  would  have  an  enormous 
burden  of  overhead  expense  while  the  second  one  would  have  a 
very  small  one.  The  following  illustration  shows  the  inequal- 
ity of  such  a  distribution. 

a  b 

Time  consumed   20  hours        20  hours 

Units  of  product  i  i 

Material  cost $1,000.00  $10.00 

Labor  cost  8.00  8,00 

Prime   cost    $1,008.00  $18.00 

Expense  burden  (S%  of  material  cost)   50.00  .50 

Total  production  cost   $1,058.00  $18.50 

Inasmuch  as  there  is  no  real  relation  between  the  cost 
of  material  which  goes  into  product  and  the  expense  burden 
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which  that  product  should  bear,  the  employment  of  the  plan 
sometimes  brings  about  absurd  conditions.  Thus,  if  unus- 
ually high-priced  material  is  loaded  with  the  usual  percent- 
age of  expense  burden,  it  absorbs  costs  that  do  not  exist  and 
which  were  not  incurred.  On  the  other  hand,  exceptionally 
low-priced  material  does  not  bear  its  proportion  of  the  expense 
burden  that  actually  exists  and  which  it  properly  incurred.  Of 
course,  the  overcharge  on  high-priced  material  might  offset  the 
undercharge  on  low-priced  material,  resulting  in  a  fair  aver- 
age cost,  but  even  if  this  happened  to  be  the  case,  a  fair 
average  cost  is  not  what  is  wanted,  nor  is  a  possible  balancing 
of  errors  a  safe  basis  for  even  an  average  cost. 

The  only  argument  in  favor  of  the  percentage  plan  is 
its  comparative  simplicity  in  operation.  Where  the  product 
is  uniform,  processes  unvarying,  costs  not  liable  to  change, 
and  the  conditions  surrounding  processes  and  output  devoid 
of  disturbing  influences,  it  may  perhaps  be  used  to  advantage. 
It  is  not,  however,  to  be  commended  even  under  these  favor- 
able conditions. 

§  192.    The  Man-Hour  Plan. 

Under  this  plan  the  total  number  of  direct-productive 
hours  of  labor  in  each  department  for  each  month  or  cost  per- 
iod, is  divided  into  the  total  amount  of  the  manufacturing 
expense  in  that  department  for  the  same  period,  thereby  ar- 
riving at  a  constant  per  productive  hour  in  each  department. 
Each  shop  order  in  process  can  then,  in  each  successive  depart- 
ment, be  loaded  with  an  amount  of  overhead  expense  or  bur- 
den, equal  to  the  number  of  productive  hours  it  has  consumed, 
multiplied  by  the  departmental  constant.  This  differs  from 
the  percentage  plan  in  taking  the  hours  of  labor  instead  of  the 
cost  of  labor  as  the  basis  for  distribution  of  expense.  Under 
the  man-hour  system  the  cost  of  labor — from  the  standpoint 
of  expense  distribution — is  of  no  importance.    In  other  words. 
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the  man-hour  charge  is  a  time  charge  without  relation  to  labor 
cost. 

The  man-hour  plan  of  distributing  manufacturing  ex- 
pense is  much  more  logical,  more  generally  available,  and 
more  accurate  than  is  the  percentage  plan.  Each  employee  in 
a  factory,  whether  man,  woman,  or  child,  requires  the  same 
amount  of  attention  in  a  general  way  as  does  the  next  one. 
Each  employee  must  have  his  place  on  the  pay  roll,  time  re- 
ports to  be  accounted  for,  a  peg  or  locker  for  his  clothing, 
toilet  facilities,  soap,  towels,  wash  water,  drinking  water, 
casualty  insurance,  etc.,  etc.,  and  it  costs  no  more  in  one  case 
than  in  another,  no  matter  what  the  difference  in  wage  rates 
may  be.  Also,  for  all  practical  purposes  each  employee  takes 
up  an  equal  amount  of  factory  space  physically,  and,  if  he  be 
a  slow  worker,  is  narrowing  the  possible  volume  of  output  of 
product  of  his  department  even  though  he  be  a  low-priced  man. 

By  applying  a  cost  per  hour  for  burden,  the  "on-cost" 
is,  as  stated,  in  effect  a  time  charge — a  toll  charge  for  the 
benefit  accruing  from  the  use  of  the  department's  conveniences, 
based,  as  in  the  case  of  the  long-distance  telephone,  on  the 
length  of  time  these  conveniences  are  used  and  not  on  the 
amount  of  money  involved  in  the  operation, — or  in  the  case 
of  the  telephone,  in  the  conversation.  The  labor  hours  by 
which  this  time  is  measured  is  merely  a  convenient  way  of 
arriving  at  the  time  the  particular  job  is  "on  the  line.'* 

Where  the  man-hour  plan  of  distribution  is  to  be  em- 
ployed it  should,  by  all  means,  be  used  independently  in  each 
individual  department.  A  man-hour  constant  taken  for  the 
factory  as  a  whole  is  absolutely  valueless  as  far  as  accurate 
cost  finding  is  concerned. 

The  logical  time  for  spreading  costs  by  the  man-hour 
plan  and  the  necessary  time  for  exact  results  is  at  the  close 
of  the  month  or  the  cost  period.  It  occasionally  happens, 
however,  that  production  costs  are  desired  before  the  close  of 
the  cost  period  and  then  some  slight  element  of  guesswork 
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must  enter  into  the  calculation,  even  though  in  a  going  insti- 
tution the  man-hour  rate  should  at  all  times  be  maintained  at 
a  fairly  close  mean  average. 

As  a  matter  of  fact,  many  shops  within  the  author's 
knowledge  obtain  the  man-hour  constant  but  four  times  a  year, 
and  secure  fairly  accurate  results,  especially  where  the  line 
of  product  is  unvarying. 

§  193*     Variation  of  Expense  Rate  under  the  Man-Hour  Plan. 

Under  the  man-hour  plan  the  expense  constant  is  from 
time  to  time  liable  to  small  variations  due  to  different  causes 
incident  to  the  business,  as,  for  instance,  seasonal  conditions 
which  influence  the  volume  of  output,  etc.,  etc.  Where  such 
fluctuations  are  anticipated,  the  constant  may  still  be  main- 
tained at  a  fairly  even  figure  by  charging  production  in  the 
period  of  lower  costs  with  an  amount  estimated  to  be  suffi- 
cient to  balance  these  fluctuations.  This  amount  is  credited 
to  a  reserve  account  and  is  absorbed  during  the  season  of 
higher  costs. 

At  first  sight  this  may  seem  wrong  in  theory,  and  it 
does  involve  a  certain  averaging  of  costs,  but  this  is  done 
"with  knowledge  and  intent"  and  under  such  conditions  that 
errors  can  be  corrected.  In  practice  the  record  of  costs  may 
be  worked  down  under  this  plan  to  a  very  fine  point,  any  errors 
of  estimate  being  corrected  as  shown  by  the  facts.  For  in- 
stance, during  the  course  of  a  low  cost  period,  perhaps  $.025 
per  hour  will  be  loaded  for  reserve  against  another  season  and 
at  the  close  of  this  other  season  it  is  found  that  only  $.017 
was  necessary.  In  such  case,  under  the  man-hour  plan  the 
correction  can  be  worked  out  on  a  given  shop  order  without 
difficulty.  Under  the  percentage  plan  of  spreading  expense 
burden,  such  a  matter  would  be  absolutely  impossible  of  sat- 
isfactory adjustment. 

Where  no  cognizance  is  taken  of  variation  by  seasons, 
the  record  of  costs  of  a  given  unit  of  product  as  shown  by  the 
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successive  shop  orders  under  which  such  unit  of  product  is 
made,  will  frequently  vary  materially.  In  such  case  some 
explanation  of  the  cause  should  be  entered  on  the  shop  order 
itself- 

Where  departments  are  at  times  run  at  less  than  full 
capacity,  or  even  stopped  temporarily,  there  is  always  a  loss 
involved  and  such  loss  must  be  absorbed  by  product  in  one 
way  or  another — ^preferably,  as  in  the  case  of  seasonal  varia- 
tions, through  the  medium  of  a  reserve  account.  One  way  is 
to  charge  idle  time  into  a  reserve  account  under  a  suitable 
title,  this  title  being  selected  on  the  hypothesis  that  the  idle 
time  was  due  to  some  anticipated  and  well-defined  cause 
worthy  of  statistical  reference,  which  must  be  so  recorded  that 
it  may  subsequently  be  traced,  if  need  be,  through  the  record 
of  costs  of  product. 

Another,  but  not  a  good  way  under  the  man-hour  plan 
is  to  omit  the  reserve  and  in  determining  the  constant  to  con- 
sider only  the  actual  hours  applied  to  product  during  the  per- 
iod of  slack  time.  This,  as  will  readily  be  seen,  is  bound  to 
cause  a  very  high  constant  per  actual  productive  hour  and 
need  many  explanations  as  reference  is  subsequently  made  to 
the  cost  records. 

The  modus  operandi  of  spreading  expense  on  the  man- 
hour  basis  is  simple.  By  reference  to  the  cost  records,  the 
order  numbers  and  the  total  number  of  productive  hours  un- 
der each  order  in  process  may  be  ascertained  and  be  listed  on 
a  sheet  prepared  for  the  purpose,  a  wide-carriage  adding  ma- 
chine being  used.  One  department  at  a  time  is  listed  and  the 
operator  must  make  sure  that  the  departmental  total  of  hours 
thus  obtained  agrees  with  the  number  of  hours  appearing  on 
the  pay  rolls  for  such  department. 

When  this  is  done,  the  sheet  is  removed  from  the  ma- 
chine and  the  extensions  made  for  each  departmental  order 
number  by  multiplying  the  number  of  hours,  by  the  depart- 
mental constant.     The  extensions  thus  made  are  added  and 
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the  total  should  exactly  equal  the  total  expense  of  the  particu- 
lar department  for  the  period  under  consideration.  The  sheet 
on  which  this  record  is  worked  out  should  be  preserved  in  a 
binder  for  possible  future  checking  purposes  or  other  refer- 
ence. Where  the  volume  of  work  is  not  sufficiently  large 
to  warrant  the  use  of  an  adding  machine  for  the  purpose,  a 
form  similar  to  that  shown  in  Figure  143  can  be  used  for 
diffusing  the  burden  over  the  various  orders,  entries  being 
made  with  pen  and  ink. 

§  194.     Distribution  of  Expense  under  the  Sold-Hour  Plan. 

The  method  of  absorbing  the  expense  element  under  the 
sold-hour  plan  of  cost  finding  is,  to  all  intents  and  purposes, 
similar  to  that  of  the  man-hour  plan.  The  only  practical  dif- 
ference is  in  the  method  of  applying  the  expense  constant. 
Under  the  man-hour  plan  the  actual  pay-roll  cost  of  the  direct 
producing  labor  is  charged  directly  to  the  individual  job  or- 
der numbers  to  the  exact  extent  of  time  occupied  by  work- 
men on  such  orders.  When  this  is  done  the  expense  constant 
is  added  to  the  cost  of  the  job  on  the  basis  of  the  number  of 
productive  hours  the  work  has  been  in  process. 

The  sold-hour  plan,  on  the  other  hand,  contemplates 
averaging  all  direct-producing  labor  costs  in  each  department 
and  arriving  at  a  departmental  flat  cost  per  hour,  called  the 
*'pay-roll  hour,"  to  which  is  added  the  constant  of  expense 
as  described  under  the  man-hour  plan,  thus  arriving  at  the 
cost  of  the  sold  hour  in  that  department.  The  charges  to  pro- 
duct are  then  the  cost  of  material  and  the  cost  of  the  number  of 
sold  hours  consumed,  with  a  margin  of  profit  arbitrarily  added. 

This  plan  of  absorbing  the  expense  constant  through 
the  medium  of  the  labor  cost  is  thought  by  some  to  be  more 
simple  in  operation  than  is  the  man-hour  plan,  and  possibly 
it  is,  where  the  averaged  hour  can  be  used,  but  it  would  be 
cumbersome  to  apply  in  any  system  of  costs  where  hours  of 
many  varying  labor  values  are  employed.     The  distribution 
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of  expenses  under  the  sold-hour  plan  will  be  found  more  fully 
treated  in  Chapter  XX. 

§   195.     Distribution  of  Expense  under  the  List-Percentage 

Plan. 

The  method  of  absorbing  the  expense  element  under  the 
list-percentage  plan  varies  materially  from  that  of  the  per- 
centage plan.  Instead  of  a  general  or  fixed  percentage  upon 
the  value  of  either  of  the  constituent  physical  elements,  ma- 
terial and  labor,  the  expense  burden  is  expressed  as  a  per- 
centage— determined  by  tests,  or  estimates,  or  by  reference 
to  records  of  past  production — of  the  list  price  of  the  different 
articles  of  product  involved. 

The  list-percentage  plan  involves  another  feature  not 
characteristic  of  the  ordinary  percentage  plan;  i.  e.,  a  sharp 
supervision  is  kept  over  the  variations  for  the  cost  period  of 
the  debits  and  credits  to  each  departmental  expense  account, 
with  occasional  adjustments  as  needed  to  allow  for  and  min- 
imize the  effect  of  such  variations.  Also  specific  tests  are 
made  from  time  to  time  to  the  end  that  the  constituent  ele- 
ment of  cost  of  each  article  of  product  may  be  kept  at  a  fairly 
correct  percentage  of  its  list  price. 

The  distribution  of  expense  under  the  list-percentage  plan 
is  more  fully  treated  in  Chapter.  XXI. 

§    196.     Distribution   of   Expense   under  the   Machine-Hour 

Plan. 

The  characteristic  feature  of  the  distribution  of  expense 
under  the  machine-hour  plan  is  the  practical  elimination  of 
the  ordinary  indirect  expense.  Every  expense  is  traced  down 
as  far  as  possible  and  applied  directly  to  product  through  a 
gross  hourly  charge  for  the  machine  service.  The  method 
somewhat  resembles  that  of  the  man-hour  plan  but  goes  much 
further  into  detail,  using  the  individual  machine  or  groups 
of  machines,  as  the  unit  for  distribution  of  expense,  instead 
of  the  department  as  under  the  man-hour  plan. 
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A  comparison  of  the  machine-hour  plan  with  the  man- 
hour  plan  reveals  about  the  same  difference  in  refinement  of 
application  as  would  obtain  between  a  man-hour  plan  based 
on  departmental  costs  and  the  man-hour  plan  based  on  the 
factory  as  a  whole. 

Without  doubt,  where  it  can  be  used,  the  modern  machine- 
hour  plan  is  the  most  scientific  and  accurate  of  all  metliods 
of  diffusing  overhead  costs  or  burden  over  products.  The 
method  is  comparatively  simple  in  operation  when  once  prop- 
erly installed,  but  on  account  of  the  very  fine  application  of 
costs,  its  installation  is  a  matter  of  difficulty,  requiring  a 
thorough  knowledge  of  the  principles  involved  and  of  their 
proper  application. 

The  method  of  expense  diffusion  under  the  machine-hour 
plan  is  treated  at  length  in  Chapters  XXII  to  XXVII  of  the 
present  volume. 


PART  v.— COST-FINDING  PLANS, 


CHAPTER  XIX. 

ESTIMATE  AND  TEST  PLAN.    THE  SPECIFIC  PLAN. 

Estimate  and  Test  Plan  of  Cost  Finding. 
§  197.     Characteristic  Features. 

The  estimate  and  test  plan  of  cost  finding,  if  it  may  be 
considered  as  having  risen  to  the  dignity  of  a  well-defined 
plan,  is  perhaps  the  oldest  method  of  cost  finding  in  use  and 
without  question  is  the  most  widely  used  method  today,  taking 
shop  for  shop.  The  method  is  well  defined  by  its  name.  It 
is  a  rough  and  ready  method  of  costing, — a  rule  of  thumb 
method  under  which  costs  are  estimated  and  are  later  verified 
by  tests  of  greater  or  less  inaccuracy. 

The  manufacturing  establishments  employing  the  esti- 
mate and  test  plan  are  not  characterized  by  accuracy  of  costs 
nor,  as  a  rule,  by  progressiveness  of  management.  It  may  be 
said  in  their  favor,  however,  that  they  have  recognized  the 
need  of  some  cost  system,  and  lacking  the  ability  or  the 
trained  assistance  for  the  installation  of  an  adequate  system, 
or  perhaps  not  aware  of  the  fact  that  more  adequate  systems 
exist,  have  done  the  best  they  could. 

The  estimate  and  test  plan,  defined  roughly,  is  any  system 
under  which  cost  calculations  in  the  first  place  are  based 
on  estimates  of  the  quantity  of  material,  labor,  and  expense 
involved,  and  thereafter  if  the  particular  operation  be  of  a 
more  or  less  recurrent  nature,  a  so-called  test  is  applied  in 
individual  cases  to  measure  as  far  as  possible  the  correctness 
of  the  preceding  estimates.     If  these  estimates  prove  incor- 
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rect  in  the  light  of  the  test,  they  are  corrected  and  stand  un- 
til further  inaccuracies  are  shown  by  succeeding  tests. 

Beyond  this,  it  may  be  broadly  stated  that  this  general 
plan  of  costing  can  be  considered  as  embracing  every  system 
of  manufacturing  cost  finding  not  mpre  or  less  closely  related 
to  one  of  the  four  established  systems  of  cost  finding,  i.  e.,  the 
specific  plan,  the  sold-hour  plan,  the  )*st-percentage  plan,  or  the 
machine-hour  plan.  In  other  words,  the  term  "estimate  and 
test"  plan  is  roughly  applied  to  any  system  not  subject  to 
proof  by  balance  and  not  recognized  by  modern  cost  account- 
ants as,  under  its  own  peculiar  conditions,  an  adequate  system 
of  cost  finding. 

§  198.    Where  the  Estimate  and  Test  Plan  is  Used 

The  estimate  and  test  plan  is  not  to  be  recommended  for 
use  under  any  conditions.  To  the  end,  however,  that  the 
manufacturer  who  is  now  employing  some  more  or  less  non- 
descript method  of  cost  finding,  may  gradually  improve  and 
broaden  his  factory  accounting  system,  a  general  plan  is  here 
suggested  which  will  permit  of  subsequent  development  and 
improvement  into  a  somewhat  adequate  system.  The  follow- 
ing discussion  is  not,  strictly  speaking,  a  consideration  of  the 
estimate  and  test  plan,  but  is  more  a  suggestion  of  what,  if 
physical  conditions  permit,  it  can  be  made. 

§  199.    Material. 

If  anything  like  accurate  results  are  to  be  obtained,  the 
expenditure  for  material  must  be  segregated  departmentally, 
or  perhaps  by  classes  of  product;  as,  for  instance,  in  a  pack- 
ing house,  expenditures  for  beef,  pork,  mutton,  etc.,  or  in  a 
saw  mill,  purchases  of  beech,  elm,  poplar,  oak,  etc.  In  order 
to  do  this  it  will  be  necessary  to  open  accounts  for  the  various 
items  in  the  Factory  Ledger,  if  this  be  kept  in  the  shape  of  a 
separate  book.  If  no  separate  Factory  Ledger  is  kept,  the 
accounts  may  be  opened  in  that  part  of  the  General  Ledger 
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devoted  to  factory  accounts,  which  may  be  considered  the 
Factory  Ledger. 

Frequently,  under  this  general  plan  a  going  inventory  by 
count  or  weight  is  maintained,  but  it  is  seldom  that  the  fi- 
nancial feature — i.  e.,  the  cost  of  material — is  connected  with 
it-  This  should  be  done  so  that  when  purchases  of  material 
are  charged  to  stores  and  withdrawn  on  requisition,  not  only 
quantities,  but  the  cost  of  the  withdrawn  material  as  well, 
may  be  charged  to  the  department  receiving  same.  This 
financial  feature  may  be  added  readily  and  is  a  long  step  in 
the  direction  of  accurate  costing. 

Ordinarily,  when  the  manufacturer  charges  material  to 
the  departrnent  which  ultimately  makes  use  of  it,  he  thinks 
he  has  gone  as  far  as  is  necessary  in  this  direction.  This  is 
far  from  correct,  but  even  if  he  stops  hiere,  there  should  be 
a  transfer  made  of  all  material  furnished  by  one  department 
for  use  in  another.  If  this  is  done,  the  net  amount  of  material 
consumed  in  a  given  department  can  be  determined  as  often 
as  an  inventory  is  taken. 

Purchases  of  supplies  will  naturally  be  handled  in  the 
same  manner  as  material;  i.  e.,  if  a  store-room  system  is 
maintained  the  supplies  will  presumably  be  put  in  the  store- 
room and  drawn  on  requisition  as  needed.  If  a  store-room  is 
not  maintained,  supplies  will  be  charged  to  the  department 
consuming  the  same,  or  if  of  a  very  general  nature  they  may 
possibly  be  handled  purely  as  an  expense  item. 

§  200.     Controlling  Accounts. 

Under  the  estimate  and  test  plan  of  cost  finding  there 
are  seldom  any  controlling  accounts  to  tell  the  value  of  work 
in  process  at  interim  periods.  On  the  contrary,  material  is 
usually  charged  to  a  given  department  and  remains  as  a  charge 
against  that  department  until  the  end  of  the  fiscal  period. 
Naturally  the  account  will  increase  in  volume  as  time  goes 
on  so  that  at  the  end  of  the  fiscal  period — a  year  or  half  year 
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as  the  case  may  be — ^all  that  is  known  positively  is  the  fact 
that  so  much  material  or  so  many  dollars  and  cents  worth  of 
material  has  gone  into  that  department. 

Some  concerns  maintain  a  monthly  loss  and  gain  account 
operated  on  an  arbitrary  basis,  and  pass  credit  to  the  material 
and  labor  accounts  each  month,  charging  same  to  representa- 
tive cost  accounts.  Such  a  plan  is  embodied  in  the  working 
chart  of  the  estimate  and  test  plan  shown  in  Figure  5. 

§  201.    Labor. 

Under  the  estimate  and  test  plan,  labor  costs  may  be 
determined  by  the  order  number  estimate  (§  84),  or  where 
the  piece-work  plan  of  payment  prevails  (see  §  22),  the  more 
or  less  exact  amount  of  direct  labor  cost  as  against  which 
successive  jobs  may  be  positively  allocated.  Indirect  labor 
may  be  applied  as  a  percentage  on  direct  labor. 

§  20a.    Expense. 

All  expense  items  should  at  least  be  properly  segregated 
between  departments  under  one  of  the  plans  discussed  in 
Chapter  XVII.  In  many  plants  this  is  not  done  and  in  such 
case  a  large  part  of  the  value  of  the  cost  records  is  lost. 

This  requires  a  record  of  specific  time  consumed  on  cer- 
tain factory  orders,  as  otherwise  there  is  no  choice  of  methods 
offered  for  diffusing  the  departmental  expense  over  product. 
The  only  plan  then  available  is  a  percentage  on  labor  cost, 
or  on  material  cost,  or  on  both  as  described  in  §  188. 

§  203.    Cost  Tests. 

The  exact  method  of  making  cost  tests  under  the  estimate 
and  test  plan  can  hardly  be  outlined,  as  these  tests  will  vary 
with  the  product.  Estimates  of  materials  are  easily  verified. 
Labor  cost  is  much  more  difficult,  as  on  a  test  the  labor  con- 
ditions are  entirely  different  from  those  of  regular  production 
work,  and  the  results  accomplished  are  not  those  usually  at- 
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tained.  For  this  reason  labor  tests  are  apt  to  be  entirely  inac- 
curate and  unsatisfactory — a  characterization  which  may  well 
be  applied  to  the  whole  system  of  estimate  and  test  cost  finding. 

Specific  Plan  of  Cost  Finding. 

§  204.    Characteristic  Features  of  Specific  Plan. 

The  specific  plan  of  cost  finding  is  at  once  the  most  sim- 
ple and  the  most  complex  of  the  various  methods  of  finding 
costs.  Its  simplicity  lies  in  its  directness,  for  the  material 
and  labor  consumed,  and  the  expense  incurred  in  the  produc- 
tion of  a  specific  order  number  are,  as  far  as  possible,  applied 
directly  to  that  order  number.  Its  complexity  is  due  to  the 
fact  that  every  order  number  must  be  treated  separately  and 
this  involves  a  multiplicity  of  detail,  a  close  watch,  and  an 
accurate  record  beyond  that  required  by  any  other  method  of 
cost  finding. 

The  specific  plan  of  cost  finding  is  an  ideal  system  where 
it  can  be  economically  employed.  It  is  the  most  accurate  of 
all  systems,  for  every  cost  incurred  on  a  particular  job  is 
charged  to  that  job.  This  largely  avoids  the  averaging,  the. 
estimating,  and  the  reservations  for  variations,  characteristic 
of  every  other  adequate  system. 

The  application  of  the  specific  plan  of  cost  finding  re- 
quires certain  conditions,  not  only  of  product  but  of  adminis- 
tration. The  product  must  be  one  in  which  each  order  num- 
ber can  be  kept  separate  and  distinct  from  all  other  order  num- 
bers. Beyond  this,  as  each  order  number  is  treated  separately, 
it  requires  a  large  amount  of  detail  work,  a  sharp  distinc- 
tion between  order  numbers,  an  equally  sharp  division  of  costs, 
and  an  accurate  record.  Because  this  sharp,  detailed  pre- 
cision of  operation  will  not  be  enforced,  the  system  cannot 
be  used  in  many  cases  where  it  might  otherwise  be  advanta- 
geously employed.  The  specific  plan  of  cost  finding  is,  as 
stated,  the  most  accurate  of  all  systems  when  properly  car- 
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ried  out,  but  is  less  accurate  than  most  others  when  it  is  not 
properly  carried  out. 

When  the  specific  system  is  used,  the  detailed  charges 
to  each  department  order  number  must,  at  the  end  of  the 
month  or  cost  period,  tally  with  the  total  departmental  charges 
for  that  month  or  cost  period — a  condition  which,  while  in- 
valuable for  checking  purposes,  requires  an  absolute  pre- 
cision and  unvarying  attention  to  details  which  cannot  always 
be  secured. 

The  operations  of  the  specific  plan  of  cost  finding,  the 
relations  of  the  various  records,  and  the  forms  employed  in 
connection  with  it,  are  shown  in  Chapter  XXX,  "Chart  of 
Specific  Plan." 

§  205«     Material. 

Under  the  specific  system  of  cost  finding,  the  material 
used  in  each  order  number  is  charged  to  that  order  number 
at  cost.  Supplies  used  for  a  certain  order  number  are  simi- 
larly charged  at  cost.  In  this  the  system  does  not  differ  in 
any  way  from  other  systems  of  cost  finding. 

§  206.     Labor. 

As  in  the  case  of  material,  labor  required  for  the  pro- 
duction of  a  certain  order  number  is  charged  to  that  order 
number  at  pay-roll  cost.  Thus,  if  a  certain  order  number 
requires  the  attention  of  a  skilled  mechanic  receiving  $3  for 
an  eight-hour  day  and  the  services  of  an  assistant  at  $1.50 
per  day,  each  for  four  hours,  the  job  is  charged  $1.50  for 
the  skilled  labor  and  $.75  for  the  services  of  the  assistant. 
In  other  words,  the  job  is  charged  at  cost  for  what  it  gets. 

For  its  proper  operation  the  specific  system  requires  con- 
tinuous employment,  as  otherwise  idle  time  must  be  provided 
for.  Where  idle  time  is  unavoidable  it  is  distributed  as  part 
of  the  expense  burden. 
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§  207.     Expense. 

Under  the  specific  plan  of  cost  finding,  expense  is  charged 
to  each  separate  order  number  in  equitable  proportion.  This 
proportion  may  be  determined  by  any  of  the  methods  for 
expense  diffusion,  though  for  general  purposes  the  man-hour 
method  will  be  found  the  most  accurate  and  satisfactory;  or 
where  machines  are  largely  used,  the  machine-hour  plan  of 
expense  distribution  may  be  employed  as  far  as  machine  work 
is  concerned. 

In  the  application  of  the  specific  plan  of  cost  finding,  other 
plans  may  be  utilized  in  part  or  even  in  whole.  Thus  in  one 
department  the  machine-hour  will  perhaps  be  employed;  in 
another  department  the  sold-hour  plan,  and  in  another  de- 
partment the  list-percentage  plan.  Such  diversity  of  plans  in 
one  establishment  is  but  seldom  found,  but  the  use  of  two  plans 
of  more  or  less  distinctive  characteristics  in  a  single  estab- 
lishment is  frequent.  On  the  other  hand,  a  single  plan  might 
be  employed,  as  for  instance,  the  machine-hour  plan,  for, 
broadly  defined,  the  specific  plan  is  merely  a  method  of  find- 
ing accurate  costs  for  specific  order  numbers,  and  these  costs 
may  be  ascertained  by  any  plan  of  cost  finding  that  will  meet 
this  requirement. 

It  will  be  noted  that  the  specific  plan  and  the  estimate 
and  test  plan  ©f  cost  finding  are  almost  diametrically  op- 
posed. Under  the  estimate  and  test  plan  the  first  estimates 
are  usually  but  little  more  than  guesses,  not  provable  by  bal- 
ance and  only  subject  to  correction  by  later  tests.  Under  the 
specific  plan,  on  the  other  hand,  nothing  is  done  by  guess- 
work, but  each  and  every  item  entering  into  product  is  care- 
fully weighed  or  measured,  and  at  all  times,  and  at  all  points, 
if  properly  operated,  its  results  are  subject  to  proof  by  bal- 
ance. 


CHAPTER  XX. 

THE  SOLD-HOUR  PLAN. 

§  ao8.     Characteristic  Features. 

The  sold-hour  plan  is  a  method  of  applying  manufactur- 
ing costs  to  product  on  the  basis  of  the  hours  of  labor  in- 
volved. It  is  somewhat  analogous  in  principle  to  the  machine- 
hour  plan  but  differs  in  the  method  of  application,  inasmuch 
as  under  the  machine-hour  plan  the  operator  is  considered  as 
incidental  or  auxiliary  to  the  operation  of  machines,  and  un- 
der the  sold-hour  plan  any  mechanical  aids  are  considered  as 
incidental  or  auxiliary  to  the  work  of  the  operator.  In  other 
words,  under  the  machine-hour  plan  costs  are  applied  to 
product  "through  the  machine,"  while  under  the  sold-hour 
plan  they  are  applied  "through  the  machinist"  or  otherwise 
through  productive  labor. 

The  results  secured  under  either  methods  are,  of  course, 
practically  identical;  i.  e.,  the  detailed  cost  of  product;  and 
under  both  methods  costs  are  charged  on  a  time  basis,  but 
in  the  machine-hour  plan  this  time  is  the  used  or  "sold"  ma- 
chine hours,  and  in  the  sold-hour  plan  it  is  the  used  or  "sold" 
labor  hours. 

Another  distinction  must  be  made  between  the  machine- 
hour  plan  and  the  sold-hour  plan.  Under  the  machine-hour 
plan,  costs  are  charged  through  each  individual  machine,  or 
through  groups  of  machines  called  "production  centers."  Un- 
der the  sold-hour  plan,  charges  are  not  made  through  the 
individual  operator,  but  are  made  through  the  productive  la- 
bor of  the  department  as  a  whole.  In  the  one  case  the  costs 
on  a  particular  job  are  determined  by  the  number  of  hours 
it  occupies  the  operations  of  particular  machines,  the  cost 
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varying  with  the  machine.  Under  the  sold-hour  plan  it  is 
determined  by  the  number  of  productive  hours  devoted  to 
it  without  regard  to  the  individual  by  whom  such  service  is 
rendered. 

In  choosing  between  the  two  plans,  when  either  may  be 
used,  the  proportion  between  expense  and  labor  in  the  cost 
of  the  particular  product  has  an  all-important  bearing.  When, 
as  is  usually  the  case  in  machine  work,  the  expense  involved 
exceeds  the  labor  cost,  it  is  better  to  base  the  calculation  on 
machine  time;  but  if  the  expense  involved  is  less  than  the 
labor  cost,  it  is  better  to  take  labor  as  the  basis  of  calculation. 

The  sold-hour  plan  necessarily  requires  a  record  of  the 
time  devoted  to  every  order,  and  there  is  no  means  of  com- 
bining or  grouping  orders  to  save  clerical  labor  unless  costs 
are  wanted  only  on  the  group  as  a  unit. 

§  209.    Where  the  Sold-Hour  Plan  May  be  Used. 

The  sold-hour  plan  is  used  to  advantage  in  plants  which 
are  devoted  largely  if  not  entirely  to  special  work  or  "order" 
work  of  such  a  nature  that  practically  all  the  operations  in 
each  department  may  be  performed  by  all  employees  in  that 
department,  and  in  which  the  assignment  of  successive  orders 
as  they  come  in  is  governed  more  by  the  conditions  of  work 
on  preceding  orders  than  by  the  peculiar  skill  or  other  quali- 
fications of  particular  employees.  Thus,  for  instance,  in  a 
machine  shop  devoted  to  experimental  work,  perhaps  any  one 
of  the  machinists  employed  is  capable  of  undertaking  any 
work  coming  into  the  shop,  and  a  waiting  job  is  assigned  to 
the  first  man  who  is  at  liberty  to  take  it  up.  The  same  con- 
dition obtains  in  a  printing  office  where  as  a  rule  work  com- 
ing into  the  composing-room  is  assigned  to  the  first  available 
compositor  without  regard  to  his  qualifications,  or  coming 
into  the  press-room  is  put  upon  the  first  idle  press  capable  of 
performing  the  work,  without  regard  to  the  skill  of  the  press- 
man in  attendance. 
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Where  work  is  of  this  nature  there  is  usually  a  fairly 
well  averaged  rate  of  wages — a  condition  necessary  for  the 
proper  working  of  the  sold-hour  plan.  Where  wide  varia- 
tions of  wages  exist,  the  plan  is  not  to  be  recommended. 
Thus,  in  a  plant  devoted  to  standard  \york,  each  operation  is 
usually  given  out  to  employees  who  are  specially  trained  or 
fitted  for  that  particular  operation  and  who  can  therefore 
accomplish  much  more  in  a  given  length  of  time  than  could 
other  employees  in  the  same  department.  As  the  skill  of  these 
operators  and  the  importance  of  their  work  varies  greatly, 
there  is  a  correspondingly  wide  divergence  in  their  wages, 
effectually  preventing  the  economical  use  of  the  sold-hour 
plan. 

It  is  true  that  these  same  conditions  of  peculiar  training 
or  skill  obtain  in  special  work  to  a  limited  extent,  but  usual- 
ly wage  divergencies  in  such  work  are  not  sufficient  to  pre- 
vent the  fairly  accurate  operation  of  the  sold-hour  plan.  Oc- 
casionally some  particular  job  may  come  in  requiring  the  at- 
tention and  therefore  the  employment  of  a  specially  trained 
operator,  who  may  be  paid  a  higher  wage  than  his  fellows. 
To  counterbalance  this,  some  few  lower-waged  operatives  or 
apprentices  are  almost  always  found  in  such  establishments, 
the  general  result  being  a  fairly  well  averaged  wage-rate. 

§  210.     Finding  the  Sold-Hour  Cost. 

The  total  pay  roll  of  a  department  for  a  given  cost 
period  divided  by  the  total  number  of  productive  hours  in 
the  department  for  that  period,  gives  the  pay-roll  cost  of  its 
chargeable  hours.  Add  to  this  pay-roll  cost  the  proper  quota 
of  expense  burden,  and  the  result  is  the  sold  hour;  i.  e.,  the 
entire  averaged  production  cost  of  an  hour  applied  to  a  specific 
order  in  a  given  department. 

The  determination  of  the  departmental  expense  burden 
is  not  a  difficult  matter.  Rent,  light,  heat,  power,  and  the 
hundred  and  one  other  items  that  go  to  make  up  the  burden 
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of  expense  for  the  cost  period,  are  segregated  as  far  as  possi- 
ble into  direct  charges  to  departments.  The  balance  of  un- 
distributed expense  is  allocated  to  the  different  departments 
on  such  basis  as  may  seem  equitable.  The  total  of  these  di- 
rect and  indirect  expenses  gives  the  total  departmental  ex- 
pense burden  for  the  cost  period,  which  divided  by  the  total 
number  of  productive  hours  in  that  department  for  the  same 
cost  period,  gives  the  expense  burden  for  each  hour.  This 
added  to  the  hourly  labor  cost,  gives  the  total  cost  of  the  sold 
hour.  In  practice,  to  determine  the  total  cost  of  the  sold  hour, 
the  pay-roll  costs  and  the  expense  costs  for  each  department 
are  added  and  this  total  is  divided  by  the  productive  hours  of 
that  department. 

The  departmental  cost^  sheet  (Figure  i8o)  is  convenient- 
ly employed  in  determining  the  cost  of  the  sold  hour.  The 
amounts  of  pay-roll  cost  entered  under  the  various  department 
heads  on  this  form  are  taken  from  the  "Total  Amount"  col- 
umn of  the  pay-roll  blank  (Figure  131),  the  sheets  for  each 
department  pay  roll  being  totalled  separately. 

The  various  items  of  expense  are  first  segregated,  pref- 
erably as  set  forth  in  §  94.  Instead  of  the  form  shown  in  Fig- 
ure 141,  analysis  paper  properly  ruled  but  without  printed  col- 
umn headings,  may  be  used.  When  this  is  done,  the  various 
columns  are  given  suitable  headings  under  which  the  expense 
items  are  collated.  The  totals  of  these  columns  are  allocated 
to  the  various  producing  departments  upon  the  basis  set  forth 
in  Chapter  XVII. 

In  the  distributing  process,  some  portion  of  expense  will 
naturally  be  chargeable  against  non-producing  departments, 
such  as  "stores"  or  "office"  (expense).  When  the  charges 
to  non-producing  departments  have  been  totalled,  they  are 
distributed  over  the  producing  departments  on  such  a  just  and 
equitable  basis  as  may  be  determined. 

In  the  departmental  cost  sheet  shown  in  Figure  180 
space  is  provided  at  the  heads  of  the  proper  columns,  to  show 
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the  departmental  investment  and  the  number  of  square  feet  of 
floor  space  occupied  by  the  department.  These  items  will  not 
ordinarily  be  entered  on  the  sheet,  inasmuch  as  their  amounts 
vary  but  little  from  month  to  month. 

At  the  end  of  the  first  cost  period  the  records  of  each 
department  will  show  the  cost  of  the  productive  hour  in  that 
department  for  the  period,  and  cost  sheets  compiled  for  this 
period  must  of  necessity  use  these  figures,  since  there  are  no 
others  to  use.  As  a  matter  of  fact,  however,  the  costs  found 
for  a  single  period  do  not  present  a  safe  basis  for  estimates 
of  prospective  work.  Hence,  when  two  periods  have  elapsed, 
it  is  the  part  of  wisdom  to  strike  an  average  of  the  cost  per 
sold  hour  for  the  two  periods,  and,  again,  when  the  third 
period  has  elapsed,  to  strike  an  arverage  for  three  periods^ 
Some  concerns  use  an  average  based  on  an  entire  year.  So 
long  a  period  is  hardly  necessary,  but  six  months  is  not  too 
long,  the  SIX  months  last  passed  always  being  used,  and  a  new 
calculation  being  made  each  month  or  period.  The  rnean 
average  will  ordinarily  vary  but  little. 

On  the  general  books,  actual  costs  are  charged  to  the 
various  departments  on  a  positive  basis,  as  for  instance,  de- 
partmental pay  rolls  are  charged  to  the  departmental  labor 
account;  the  expense  apportionment  to  the  expense  account; 
and  material  to  a  material  account.  Under  this  plan  of  cost 
finding  the  corresponding  credit  is  passed  to  the  various  de- 
partments by  maintaining  for  each  an  account  called  "Process," 
to  which  is  credited  at  the  sold-hour  rate  of  such  department 
all  goods  or  jobs  finished  in  the  department,  together  with  the 
cost  of  material  used  in  this  finished  work. 

Theoretically,  the  debit  balances  of  the  material,  labor 
and  expense  accounts  of  each  department  should  be  offset 
by  the  total  credit  of  the  "Process"  account.  In  practice  such 
an  "evening  up"  will  not  occur  for  the  reason  that  while  costs 
are  credited  to  the  department  on  an  average  basis,  they  are 
charged  to  it  on  a  positive  basis.     Thus,  for  example,  in  us- 
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ing  for  the  third  month  or  period  the  averaged  sold  hour  of 
the  first  two  months,  the  sold-hour  cost  may  be  $.755,  whereas 
the  actual  costs  of  the  third  month  or  period  are  $.768.  This 
sharp  increase  will  necessarily  place  a  debit  balance  on  the 
Factory  Ledger  larger  than  the  credit  balance  based  on  a  lower 
sold-hour  cost.  This,  however,  usually  averages  itself  as 
time  proceeds.  If  the  debit  balances  should  at  any  time  be- 
come too  large,  they  can  be  adjusted  by  a  charge  to  the  re- 
serve account  "Factor  of  Safety"  (§  157)  which,  when  the 
sold-hour  plan  is  used  in  connection  with  double-entry  books, 
should  always  be  set  up. 

§211.    Material  Costs. 

Under  the  sold-hour  plan,  as  under  any  other  accurate 
plan  of  cost  finding,  a  strict  accounting  for  all  materials  and 
supplies  is  an  essential  feature.  In  large  concerns  one  person 
shoul^  have  direct  control  of  the  stock-room  or  material 
stores  and  no  material  should  be  issued  by  him  except  on  a 
regular  requisition  properly  signed  by  a  person  authorized 
thereto.  After  filling  an  order  the  stock  clerk  passes  the 
original  requisition  to  the  cost  clerk  to  be  charged  against 
the  job  on  the  individual  job  record  (Figure  181)  and  also 
to  be  put  through  such  other  channels  as  the  records  of  the 
individual  shop  may  require.  If  the  shop  is  large  enough  to 
warrant  a  stock  ledger,  the  stock  clerk  or  storekeeper  enters 
the  requisition  on  this  record,  deducting  the  amount  given 
out,  and  thus  showing  the  balance  still  on  hand. 

In  the  medium-sized  shop  the  job  ticket  or  job  follower 
(Figure  21)  should  accompany  the  requisition,  and,  to  prevent 
accidental  or  intentional  duplication,  the  stock  clerk  should 
so  stamp  or  mark  the  job  ticket  as  to  show  that  the  material 
has  been  delivered. 

§  313.    The  Job  Follower. 

In  those  plants  where  written  details,  blue  prints,  draw- 
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ings,  copy,  or  other  data  usually  accompany  an  order,  the 
use  of  an  envelope  form  of  job  follower  (Figure  21)  is  rec- 
ommended, purely  as  a  matter  of  physical  convenience.  Into 
the  job  follower  envelope  are  placed  all  instructions^  papers, 
etc.,  required  by  the  workmen  in  connection  with  the  job,  and 
in  this  envelope  they  are  kept  except  only  when  in  actual  use. 
This  plan  minimizes  the  danger  of  losing  or  misplacing  im- 
portant papers,  and  also  insures  the  preservation  of  a  complete 
history  of  the  job,  valuable  for  future  reference  and  free  from 
the  destructive  influences  of  time  and  dust  to  which  such 
records  are  usually  subjected. 

Under  some  plans  of  labor  reporting  it  is  possible  to 
collate  all  the  time  records  on  a  g^ven  job.  Where  this  is 
done  they  can,  if  desired,  be  permanently  kept  in  the  job  fol- 
lower envelope.  In  Figure  117  is  shown  a  good  form  of  time 
card  for  this  use,  as  the  coupons  are  small  and  therefore  easily 
contained  in  the  envelope. 

On  the  face  of  the  job  follower  is  space  for  full  in- 
structions relating  to  that  job  for  each  department  of  the 
plant.  It  should  be  the  rule  to  fill  out  each  job  follower  in 
such  detail  that  from  start  to  finish  of  the  job  it  is  not  neces- 
sary for  any  employee  to  look  elsewhere  for  his  instructions 
than  to  the  space  allotted  his  own  department  on  the  job 
follower. 

The  job  follower  accompanies  the  job  through  the  various 
processes  to  its  completion.  The  follower  has  then  fulfilled 
its  immediate  functions  and  becomes  part  of  the  records  of 
the  business,  to  be  filed  away  for  possible  future  reference. 
There  are  numerous  filing  devices  on  the  market  which  can 
be  used  for  this  purpose.  Ordinary  pine  boxes  made  per- 
haps 30  inches  long  with  height  and  width  to  fit  the  job  fol- 
lower, are  eflfective  for  these  containers.  These  pine  boxes 
need  have  no  cover,  and,  stacked  with  the  uncovered  side  out, 
permit  of  easy  access  to  the  envelopes  when  occasion  arises. 

Whatever  the  plan  of  filing  followed,  conspicuous  labels 
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should  be  used  to  indicate  the  job  numbers  contained  in  each 
file  in  order  to  facilitate  ready  reference. 

§  2i3«    The  Job  Cost  Sheet 

The  office  record  of  each  job  is  kept  on  a  job  cost  sheet 
(Figure  i8i).  This  should  ordinarily  be  large  enough  to 
record  the  full  details  of  special  work  and  is  preferably  ruled 
and  printed  on  a  sheet  suitable  for  preservation  in  a  loose-leaf 
binder.  When  this  is  done  the  successive  sheets  are,  as  a 
matter  of  convenience,  numbered  consecutively  to  correspond 
with  the  job  order  numbers,  the  number  of  each  sheet  then 
indicating  both  its  position  in  the  file  and  the  order  number 
of  its  job.  As  the  report  of  each  job  comes  in  for  entry  its 
details  are  recorded  on  the  job  cost  sheet  bearing  the  cor- 
responding job  number. 

The  form  of  job  cost  sheet  shown  in  Figure  i8i  is  the 
form  adopted  and  made  standard  for  the  use  of  printers  by 
the  American  Printers  Cost  Commission.  Its  use  is,  however, 
by  no  means  limited  to  the  printing  trades,  nor  is  the  printing 
industry  limited  to  this  particular  form. 

On  the  reverse  of  this  or  similar  job  cost  sheets  can  be 
shown  any  desired  data  from  the  job  follower.  Where  the 
blanks  on  the  reverse  of  the  cost  sheet  correspond  with  those 
of  the  job  follower,  the  necessary  data  for  both  can  be  written 
upon  both  the  cost  sheet  and  the  job  follower  at  the  same  time 
by  the  use  of  carbon  paper.  This  not  only  precludes  the  neces- 
sity of  filling  out  the  two  separately,  but,  the  original  impres- 
sion being  out  of  reach,  makes  it  difficult  if  not  impossible 
for  the  employees  to  manipulate  figures  so  as  to  cover  up 
errors  or  accidents. 

As  time  reports  are  turned  in  each  day,  they  serve  in- 
cidentally as  job  tracers,  readily  showing  the  whereabouts 
and  condition  of  any  work  in  process. 

The  job  cost  sheets  are  referred  to  more  frequently  than 
any  other  records  kept  under  the  sold-hour  plan.     This  is 
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because  they  contain  the  gist  of  that  which  a  cost  system 
primarily  aims  to  disclose,  i.  e.,  costs  on  individual  jobs.  It 
will  show  what  records  are  kept,  the  time  consumed  on  each 
operation,  the  labor  cost,  the  material  used,  both  by  quantity 
and  money  value ;  and  finally  a  summing  up  of  the  cost  of  la- 
bor (this  including  expense)  and  material  to  show  the  total 
cost  of  the  job  and  the  proper  selling  price  thereof. 

When  the  job  is  completed,  the  cost  computed,  and  the 
job  charged  to  the  customer,  the  job  cost  sheet  should  be  taken 
out  of  the  binder  and  filed  in  a  transfer  binder,  or,  if  desired, 
it  can  be  enclosed  in  the  job  follower  envelope.  By  removing 
the  completed  sheets  from  day  to  day,  as  work  is  finished, 
there  are  left  in  the  binder  only  the  **live"  jobs  which  are  still 
in  process.  The  cost  sheets  in  the  binder  then  constitute  what 
is  practically  a  going  inventory  of  goods  in  process  which 
should  exactly  articulate  with  a  controlling  account,  "Goods 
in  Process/'  in  the  Main  Ledger. 

§  2x4.     Production  Order  Register. 

« 

Under  certain  local  conditions  and  with  product  of  a 
certain  character,  it  may  be  found  advantageous  to  use  the 
Production  Order  Register  instead  of  the  series  of  job  cost 
sheets.  Figures  27-30  present  a  form  of  Production  Order 
Register  which  answers  the  purpose,  and,  if  used,  articulates 
well  with  the  other  records.  As  many  lines  as  necessary  may 
be  allowed  for  each  succeeding  shop  order  as  it  is  entered, 
the  number  required  in  each  case  depending  on  the  character 
of  the  work,  the  complexity  of  the  entries  involved,  and  also 
whether  the  labor  reports  are  collated  and  added  before  en- 
try or  whether  such  entries  are  made  in  detail  on  the  Produc- 
tion Order  Register. 

In  case  neither  of  the  plans  referred  to  are  used,  then 
an  adding  machine  total  for  each  pay  period  will  give  the 
amount  for  entry  in  the  labor  column  of  the  Production  Or- 
der Register.    If  a  certain  job  is  held  up  for  any  reason,  there 
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are,  of  course,  no  time  tickets  on  the  job  and  no  entries  in  the 
Production  Order  Register  until  work  is  resumed. 

By  using  various  colored  inks  for  entries  (one  color 
for  each  month  or  cost  period),  there  is  no  difficulty  in  sep- 
arately footing  the  figures  of  the  various  months  or  cost  per- 
iods, even  though  certain  jobs — as  is  frequently  the  case — 
run  over  from  one  cost  period  to  another,  or,  as  not  infre- 
quently happens,  run  into  a  third  period. 

It  will  be  noticed  that  the  page  of  the  Production  Order 
Register  shown  in  Figure  29  provides  for  three  separate  foot- 
ings, its  footing  lines  being  intended  respectively  for  the 
first,  second,  and  third  cost  periods.  When  all  the  time  re-* 
port  totals  have  been  entered  for  the  monthly  cost  period, 
the  totals  can  be  taken  for  the  various  sheets  of  the  Produc- 
tion Order  Register  and  from  these  a  grand  total  or  sum- 
mary. This  grand  total  must,  of  course,  exactly  equal  the 
amount  of  the  costs  that  have  been  entered,  and  as  a  pre- 
cautionary measure  should  be  checked  from  the  other  records, 
which  show  the  total  of  material  issued,  total  pay  roll,  ex- 
pense expenditures,  etc.  The  next  month  the  operation  is 
the  same,  the  picking  out  of  intermingled  figures  for  the 
different  totals  being  aided  by  the  different  colored  inks.  In 
this  way  a  controlling  record  is  maintained.  Orders  that  are 
still  in  process  unfinished  at  the  end  of  three  months  can  be 
carried  forward  to  a  new  sheet. 

If  it  is  desired  to  use  the  job  cost  sheets  for  specific  data 
and  the  Production  Order  Register  as  a  controlling  account, 
then  a  modification  of  the  Factory  Order  Register  shown  in 
Figures  38  and  39  may  be  used  to  put  the  plan  on  a  proof  by 
balance  basis.  As  will  be  noted,  the  page  shown  in  Figure  38 
deals  only  with  the  physical  data,  the  financial  record  appear- 
ing on  the  page  shown  in  Figure  39.  The  arrangement  of 
Figure  39  is  designed  for  use  with  the  list-percentage  plan  but 
may  readily  be  adapted  for  use  with  the  sold-hour  plan  by 
combining  labor  and  expense  under  one  heading  to  represent 
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the  "sold  hours."  "Process"  on  this  form  designates  work  in 
process  received  from  a  preceding  department. 

The  method  of  keeping  the  Factory  Order  Register  is 
the  same  as  that  followed  with  the  Production  Order  Register, 
with  the  added  feature  that  as  orders  are  finished  an  entry 
is  made  in  each  credit  column  (with  ink  of  the  color  used  for 
the  current  month)  of  an  amount  equal  to  all  of  the  amounts 
of  debit  against  the  order  in  that  particular  group. 

These  credits  not  only  show  the  totals  of  costs  in  each 
department  but  then  serve  to  give  credit  to  the  "Goods  in 
Process"  account  by  means  of  a  grand  total.  The  grand 
total  is  credited  on  the  "General  Exhibit"  (Ch.  XXXIV)  to 
"Goods  in  Process"  and  charged,  at  cost  of  goods  sold,  to 
the  current  Loss  and  Gain  Account. 

§  215.    Time  Reports. 

Every  employee  should  be  required  to  render  a  daily 
time  report  showing  the  disposition  of  his  total  employed 
hours.  This  report  is  in  effect  the  itemized  bill  of  the  em- 
ployee for  his  day's  labor,  and  from  it,  if  a  proper  plan  be  fol- 
lowed, is  made  up  his  pay-roll  record. 

To  insure  exact  time  on  each  job,  a  time-recording  de- 
vice of  some  type  is  desirable.  Also  a  careful  choice  of  time- 
reporting  plans  should  be  made  in  order  that  the  needs  of 
the  sold-hour  system  may  be  properly  met.  Reports  that  are 
in  themselves  complete  so  that  they  may,  as  they  are  received, 
be  distributed  physically  to  the  job  number  to  which  they  be- 
long, are  preferable  to  those  that  are  collective.  The  former 
lend  themselves  much  more  readily  to  the  use  of  mechanical 
aids  and  to  short  cuts  and  are  less  cumbersome  in  every  way. 

In  plants  where  for  individual  reasons  a  time-recording 
device  is  not  used  for  "on  and  off"  time  on  each  successive 
job,  a  form  of  time  ticket  is  illustrated  in  Figure  121,  which 
is  simple  and  effective  and  well  adapted  to  the  sold-hour 
plan  of  cost  finding.    This,  however,  entails  more  effort  than 
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is  required  when  a  time-recording  device  is  used,  and  its 
record  is  necessarily  made  by  the  individual  employees  in- 
stead of  by  a  time  clock. 

When  a  form  similar  to  that  of  Figure  121  is  used,  it 
must  be  adapted  to  fit  the  conditions  and  class  of  work  of  the 
various  factory  departments.  Usually  a  list  of  operations  pe- 
culiar to  the  individual  departments  are  printed  on  the  back 
of  the  time  ticket,  each  operation  being  given  a  symbol  number 
for  ready  designation.  The  employee  in  making  out  his  report 
writes  the  proper  symbol  number  in  the  column  headed  "Kind 
of  Work,"  opposite  each  job  number  on  which  he  reports  time. 
The  last  two  columns  on  the  right  are  reserved  for  the  en- 
tries of  the  cost  department  clerks. 

After  having  determined  what  operations  are  chargeable 
as  a  direct  charge  to  the  customer  and  what  are  non-charge- 
able, it  is  simple  enough  to  divide  the  time  on  the  ticket  under 
the  proper  headings,  this  being  done  by  the  cost  clerk  after 
the  ticket  reaches  the  office. 

The  time  report  shown  in  Figure  121  is  so  arranged  as 
to  be  suitable  for  either  time-work  or  piece-work.  Even  in 
time-work  it  is  usually  advisable  to  record  the  quantity  or 
number  of  units  turned  out,  and  under  piece-work  a  record  of 
time  occupied  is  desirable,  as  the  use  of  this  information  will 
on  occasion  greatly  assist  in  compiling  estimates. 

The  form  of  time  sheet  shown  in  Figure  123  is  somewhat 
similar  in  appearance  to  the  form  just  discussed,  but  is  dif- 
ferent in  operation  in  that  it  partakes  more  of  the  nature  of 
the  time  reports  under  the  machine-hour  plan.  The  form  as 
shown  is  adapted  for  use  in  machinery  departments  where 
the  machines  are  practically  all  of  a  similar  type.  Where  the 
types  differ  widely,  subdivisions  are  necessary.  Thus,  in  a 
printing  plant,  for  cost  purposes  separate  classifications  should 
be  made  for  platen,  cylinder,  and  perfecting  presses.  This 
is  because  the  expense  element  varies  with  each  different 
class  or  type  of  machinery.    Further  groupings  into  production 
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centers  composed  of  given  sizes  of  machines,  or  based  on  other 
attributes,  may  be  made  when  desired. 

§  216.    Machine  Production  Record. 

Where  machinery  is  involved,  no  matter  what  the  gen- 
eral system  of  cost  finding  may  be,  it  is  essential  to  the  man- 
agement to  know,  not  only  the  chargeable  and  non-chargeable 
hours  of  labor  or  machines,  but  to  know  the  product  by  units 
each  day  from  each  machine;  also  the  time  required  to  get 
that  amount  of  product  out,  how  much  time  was  expended  in 
preHminary  preparation,  and  how  long  each  day  the  machine 
was  idle. 

In  Figure  179  is  shown  a  form  of  machine  record  which 
properly  used  will  show  exactly  how  many  units  of  product 
are  being  turned  out  each  running  hour,  thereby  showing 
whether  or  not  the  machines  are  being  used  to  the  best  ad- 
vantage. The  entries  on  the  machine  record  are  made  from 
the  daily  time  report  (Figures  123-125)  of  the  machine  de- 
partment, which  shows  the  totals  for  the  day's  record  of  time. 

The  machine  report  is  one  of  the  most  valuable  records 
of  the  sold-hour  system.  It  is  of  a  "tell-tale'*  nature,  in- 
dicating the  pulse  beat  of  the  plant,  and,  properly  used,  con- 
stantly tending  to  an  increased  production  at  a  decreased  cost. 

The  importance  of  maintaining  a  definite  degree  of  ma- 
chine efficiency  is  readily  understood  when  we  consider  that 
in  the  ordinary  well-equipped  plant  the  complement  of  each 
kind  of  machine  is  only  sufficient  for  reasonable  operating 
requirements,  and,  if  any  one  of  these  falls  below  its  proper 
output,  machines  dependent  upon  it  for  work  must  also  fail 
similarly,  the  output  of  the  whole  plant  be  "held  up"  or  dimin- 
ished in  proportion,  and  the  profits  fall  off  in  a  much  larger 
ratio.  The  average  employee  does  not  recognize  this  fact, 
nor,  unless  employees  are  upon  a  premium-earning  basis  or 
in  some  other  way,  friendly  or  financial,  interested  in  the 
success  of  the  plant,  would  it  appeal  to  him  if  he  did. 
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§  217.    Departmental  Pay  Roll. 

The  pay  roll  has  perhaps  more  to  do  with  the  accuracy 
of  the  entire  cost  system  under  the  sold-hour  plan  than  any 
other  blank  or  form.  The  pay  roll  of  each  department  should 
be  kept  separately,  and  these  department  pay  rolls  should 
agree  with  the  corresponding  department  entries  on  the  re- 
capitulation sheet  of  department  labor  costs  (Figure  130). 

Employees  working  in  several  departments  on  and  off, 
should  be  instructed  to  turn  in  a  time  ticket  in  each  of  these 
departments.  The  name  of  such  an  employee  will  then  ap- 
pear on  the  pay  roll  in  as  many  places  as  departments  in  which 
he  has  worked.  This  need,  however,  cause  no  discrepancies 
or  even  inconvenience,  as  his  "In  and  Out"  time  will  naturally 
be  checked  against  his  pay-roll  time,  and  by  the  exercise  of  a 
little  care  one  pay  envelope  can  be  made  to  include  his  pay 
from  all  departments  in  which  he  has  worked. 

The  record  of  each  employee  of  a  department  is  kept  in 
the  pay  roll  of  that  department.  This  shows  how  much  time 
is  chargeable  and  how  much  is  non-chargeable  to  customers, 
and,  taking  the  department  as  a  whole,  it  will  show  what  per- 
centage of  the  entire  pay  roll  is  non-chargeable, — a  barometer 
by  which  the  efficiency  of  the  management  may  be  gauged. 

§  218.     The  Recapitulation  Sheet. 

The  recapitulation  sheet  of  department  labor  costs  (Fig- 
ure 130)  should  be  so  kept  that  comparisons  can  be  made 
from  month  to  month  and  from  year  to  year.  Headings 
should  be  made  for  each  department  of  which  a  record  is  to 
be  preserved,  and  these  headings  should  correspond  with  the 
headings  shown  on  the  statement  of  cost  (Figure  180). 

The  figures  to  be  recorded  on  each  recapitulation  sheet 
cover  a  period  of  one  month  and  will  show  the  chargeable  and 
non-chargeable  time  by  departments.  This  information  is  in- 
valuable for  comparative  purposes,  showing  among  other 
things  whether  the  percentage  of  non-chargeable  time  is  within 
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reason  and  whether  it  is  increasing  or  stationary,  and  also 
whether  proper  costs  are  being  figured  in  the  various  depart- 
ments. 

§  219.    Departmental  Cost  Sheet. 

The  departmental  cost  sheet  (Figure  180)  is,  in  effect, 
a  condensation  of  production  facts  and  figures.  The  periodic 
entries  on  this  form  may  be  made,  if  desired,  at  three  or  six 
months'  intervals,  but  if  made  monthly  the  practical  value  of 
the  sheet  will  be  greatly  increased.  It  is  a  foregone  con- 
clusion that  the  results  of  the  cost  sheet  will  vary  from  month 
to  month,  but  these  variations  are  not  apt  to  be  material  and 
if  they  occur  the  fact  should  be  known.  The  departmental 
cost  sheet  will,  of  course,  show  these  variations  and  will  also 
show  their  cause. 

If  the  departmental  cost  sheet  is  properly  filled  out,  an 
accurate  statement  of  the  cost  of  production  on  the  averaged 
hour  will  be  had.  Where  double-entry  records  are  not  kept, 
this  information  can  only  be  applied  in  a  general  way  to  cer- 
tain orders.  The  full  benefit  of  the  plan  cannot  be  secured 
unless  the  records  kept  are  such  that  this  hour  cost  can  be 
applied  to  each  and  every  order  and  when  so  applied  be  sub- 
ject to  proof  by  balance. 

In  the  records  of  the  departmental  cost  sheet  it  is  not 
essential  to  have  the  various  departmental  investments  dis- 
played each  month,  nor  yet  the  number  of  square  feet  of  space 
occupied. 

As  sometimes  employed,  the  sold-hour  plan  contemplates 
adding  to  product  the  burden  for  commercial  costs  as  well  as 
manufacturing  expense.  This  feature  is  not  necessarily  used, 
but,  where  desired,  the  charges  for  commercialcosts  can  be 
handled  through  the  "General  Expense"  column  of  the  cost 
sheet  and  be  distributed  over  departments  together  with  other 
general  expense  items  (as  per  i8th  line  on  Figure  180). 

This  is  done  by  taking  the  labor  cost  of  the  sold  hour 
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in  each  department,  plus  the  direct  and  diffused  expense  (as 
per  19th  line,  (Figure  i8o),  and  then  determining  what  per- 
centage the  total  of  such  cost  for  each  department  bears  to 
the  grand  total  of  all  departments.  The  percentages  thus 
obtained  give  a  basis  for  dividing  the  general  expense  and  the 
commercial  costs  over  departments.  In  the  departments,  the 
general  expense  and  commercial  costs  are  applied  on  the  sold- 
hour  plan. 


CHAPTER  XXI. 

THE  LIST-PERCENTAGE  PLAN. 

§  220.     Characteristic  Features. 

The  list-percentage  plan  of  cost  finding  takes  its  name 
from  the  distinguishing  fact  that  the  charges  for  each  element 
of  production  cost  in  each  department — determined  in  ad- 
vance— are  expressed  as  a  percentage  of  an  arbitrary  list 
price.  This  list  price  may  or  may  not  be  the  list  selling  price 
of  the  product.  As  it  merely  gives  a  convenient  basis  for  the 
percentage  expression  of  costs,  its  exact  amount  is  a  matter 
of  some  indifference.  The  list-selling  price  of  the  particular 
product  is,  however,  usually  taken  as  its  list-percentage  price. 

The  list-percentage  plan  of  cost  finding  is  also  known 
as  the  "process"  plan  or  method,  because  of  its  wide  applica- 
tion to  mass  products  or  process  products,  in  which  the  goods 
under  any  specific  order  numbers  are  either  not  easily  dis- 
tinguishable, or  follow  each  other  in  such  rapid  succession, 
or  in  groups  of  such  similar  characteristics  that  the  product 
can,  for  costing  purposes,  be  handled  in  mass  more  conven- 
iently than  by  specific  order  numbers. 

Where  the  list-percentage  plan  can  be  used  it  is  simple 
and  effective,  but  it  is  advantageously  employed  only  with 
products  of  reasonable  stability  as  to  production  costs  and 
conditions,  since  it  lacks  the  quick  sensitiveness  to  cost  varia- 
tions of  some  of  the  other  cost-finding  plans,  and  too  frequent 
changes  of  its  cost  percentages  are  troublesome  and  confusing. 
The  products  to  which  it  is  applied  must  also  possess  certain 
other  characteristics,  set  forth  in  the  following  section. 

§  221.    Where  the  List-Percentage  Plan  May  Be  Used. 

The  list-percentage  plan  can  be  used  to  advantage  only  in 
processes  in  which,  under  the  conditions  and  efficiency  stand- 

1270 


fj 

I 


THE  LIST-PERCENTAGE  PLAN  27 1 

ards  existing  in  the  individual  plants,  the  maximum  possibili- 
ties and  the  minimum  departmental  working  requirements  are 
known.  With  such  processes  the  more  or  less  exact  sequence 
in  the  movement  of  goods  in  process  from  one  operation  or 
department  to  another  may  be  intelligently  anticipated,  and, 
with  due  regard  to  possible  contingencies,  the  goods  may  be 
passed  through  with  reasonable  precision  and  in  conformity 
with  a  predetermined  plan.  Deviations  from  schedule  time 
may  be  troublesome  but  will  not  seriously  disturb  the  opera- 
tions of  the  list-percentage  plan. 

Processes  adapted  to  the  operation  of  the  list-percentage 
plan  must  involve  but  little,  if  any,  special  work  and  this 
special  work — where  more  or  less  does  exist — ^must  be  capa- 
ble of  being  cared  for  by  a  specific  cost  finding  plan  applied 
to  individual  orders,  and  this  without  disturbing  the  cost 
record  for  the  major  part  of  the  product  under  the  list-per- 
centage plan. 

It  is  also  essential  that  the  processes  brought  under  the 
list-percentage  plan  be  such  that  material  can  be  supplied  or 
issued  in  quantities  capable  of  predetermination  or  of  sub- 
sequent specific  demonstration,  and  such  that  all  by-product, 
usable  waste,  and  offal  costs  may  be  properly  allocated. 

The  production  processes  which  embody  the  foregoing 
requirements  and  in  which  the  list-percentage  or  process  plan 
of  cost  finding  is  employed  to  advantage,  may  be  enumerated 
as  follows: 

( I )  Mass  products,  in  the  preparation  of  which  the  pro- 
portion of  labor  to  material  used  is  fairly  standard, 
not  only  through  the  one  cost  period  but  in  each 
recurring  period  as  well,  save  as  it  may  be  mod- 
ified by  conditions  of  sufficient  permanence  to  be 
recognized  in  the  cost  percentages. 

Examples  of  this  kind  of  production  are  fustian,  break- 
fast foods,  common  soap,  manufactured  tobacco,  angle  iron, 
binder  twine,  fence  wire,  common  brick,  cotton  cloth,  flour, 
varnish,  and  other  similar  products  where  the  exact  amount 
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to  be  produced  is  not  of  necessity  positively  predetermined, 
but  in  which  production  is  capable  of  being  conducted  on  the 
continuous  performance  or  "till  forbid"  plan. 

(2)  Standard  grades  of  product  where  each  successive 
order  has  to  a  large  extent  identical  or  similar 
labor  processes  or  operations  performed  on  ma- 
terial similar  as  to  general  characteristics  though 
of  possibly  differing  quality,  sizes,  or  colors.  The 
processes  employed  are  of  such  a  nature  that  the 
volume  of  work  put  in  process  may  be  made  up  of 
a  greater  or  less  number  of  individual  production 
orders  of  clearly  defined  quantities. 

Examples  of  such  products  are  agricultural  implements, 
furniture,  mixed  paint,  wire  nails,  shoes,  candy,  tacks,  rope, 
gloves,  dress-goods,  toilet  soap,  and  harness. 

§  222.    The  List  Price. 

A  compilation  of  list  prices  on  product  is  an  essential 
feature  of  the  list-percentage  plan.  With  the  list  price  of 
each  product  as  a  basis,  the  costs  of  material  and  labor,  and 
the  burden  of  expense  in  each  of  the  successive  production  de- 
partments through  which  the  goods  in  process  pass,  may  be 
readily  expressed  as  percentages. 

Thus,  suppose  a  given  production  order  consists  of  twen- 
ty units  at  the  list  price  of  $12.50  each,  giving  a  total  for  the 
production  order  of  $250  list.  The  tabulation  of  percentages 
will  then  perhaps  show  the  cost  of  this  particular  product  in 
the  various  departments  as  follows: 


Depart- 
ment 

Process 

Material 

7.0 

4.7 
3.6 
2.9 

Uibor 

Bxpenae 

Total 

Dept.  Coats 

A 
B 
C 
D 

12.5 
22.5 

30.8 

3.0 

2.6 
5.2 

13.7 

2.5 
2.4 

2.1 
4.9 

12.5 
22.5 

30.8 

43-8 

12.5 
lO.O 

8.3 
130 

18.2 

II.9 

43.8 
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The  list  price  of  $12.50  per  unit  may  or  may  not  be  the 
list  selling  price,  or  it  may  or  may  not  be  used  as  a  basis  for 
arriving  at  the  selling  price.  These  features  have  no  necessary 
bearing  on  the  determination  of  production  cost,  for  which 
the  list-percentage  price  is  primarily  selected.  Thus,  the  list 
price  of  $12.50  per  unit  in  the  example  given  is  merely  a  con- 
venient monetary  expression  of  100%  of  one  unit,  and  if  any 
cost  is  10%  of  this  list  price,  the  monetary  expression  of  this 
cost  is  $1.25,  which  may  or  may  not  be  the  actual  money  cost. 
Theoretically,  and  for  the  most  generally  useful  operation 
of  the  plan,  it  should  be,  but  even  where  this  was  originally 
true,  tests  may  show  that  changing  conditions  have  worked 
a  material  variation  between  the  actual  cost  and  the  cost 
shown  by  the  monetary  expression  of  list  percentages.  Also, 
arbitrary  list  prices  are  sometimes  selected  for  the  express 
purpose  of  concealing  actual  costs. 

In  practice  the  cost  percentages  are  usually  reduced  to 
money  values,  to  the  end  that  each  of  the  several  producing 
accounts  may  be  given  proper  credit.  Thus  the  foregoing  per- 
centage tabulation  for  twenty  units  of  product  at  a  list  price 
of  $12.50  per  unit,  worked  out,  would  show  as  follows: 


Depart- 
ment 

Process 

Material 

I«abor 

Bzpense 

Total 

Dept.  Costs 

A 
B 

c 

D 

I3I.25 
56.25 
77.00 

I17.50 

11.75 
9.00 

7.25 

1  7.50 

7.25 

6.50 

13.00 

1  6.25 
6.00 

5.25 
12.25 

1  31.25 

56.25 

77.00 

109.50 

1  31.25 
25.00 

20.75 
32.50 

idc.co        4tiA.2c 

I29.75 

I109.50 

4f*fQ*^^ 

^*f-r-—\* 

§  223.     List  Percentages. 

When  the  list  price  has  been  determined,  the  percentages 
of  the  various  constituent  elements  of  cost  in  each  department 
are  estimated  and  expressed  as  percentages  of  the  list  price. 
These  percentages  are  worked  out  in  advance,  are  tested  in  ac- 
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MAterial     7.0 
L^bor        3.0 

' Expense  Z.5 


DEPARTMENT  B 
Material   A-J 
Labor       2.9 
Expense  2.4- 


Proc«as  12.5 
MtAfM/    7,0 

Bytvtje  2.5 


DEPARTMENT  C 

Materia!  3.6 
Labor  2.6 
Expense  2.  j 


Process  22.5 


DEPARTMENT  D 
Material    2.d 
Labor       5.2 
enae  4-.  9 


Exp< 


ProceasdOS 
JD^tnf  7.0 


Phiduct  43.8 
U6ot-    13.7 


Fig.  3.     Diagram  Showing  Increase  of  Manufacturing 

Costs  by  Departments. 


Labor 
^      13.7 


Malcrlal 
ie.2 


Expense 
1 1.9 


Pfl/M£ 
COST 
3/3% 


Commercial 
6.5 


COST 


Profit 

zj.r 


:% 


rorAL 

COST 


NET 

PRICE 
80.% 


l/sr 

PR/C£ 
/00.% 


Fig.  4.     Diagram  Showing  Increase  of  Manufacturing 

Costs  by   Percentages. 
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tual  practice,  and  no  change  is  necessary  until  tests,  or  the  bal- 
ances at  the  close  of  cost  periods  show  variations  in  the  cost. 
Thus,  in  the  example  given  (§  222),  in  the  department 

ft 

where  the  first  operation  is  performed — where  the  material 
is  put  "in  process" — the  cost  of  material  is  fixed  at  7%  of 
the  list  price  of  $12.50  for  the  unit  of  completed  product,  la- 
bor is  placed  at  3%  and  expense  2.5%.  In  the  second  depart- 
ment the  costs  for  material  are  4.7% ;  for  labor  2.9%,  and  for 
expense  2.4%.  In  the  same  manner,  in  each  of  the  other 
producing  departments  this  same  percentage  expression  of 
costs  is  carried  out. 

The  advantage  of  expressing  the  departmental  costs  as 
percentages  lies  in  the  ease  of  calculation,  of  record,  of  com- 
parison, and  of  change  when  necessary.  In  practice,  as  stated, 
the  percentage  tabulation  is  usually  reduced  to  money  values 
for  accounting  purposes,  but  this  does  not  in  any  way  affect 
the  use  or  the  convenience  of  the  percentage  expression. 

The  cost  percentages  for  the  various  departments  are 
obtained  in  the  first  place  from  the  records  of  past  cost  ex- 
perience and  should  be  approximately  correct.  Tests  are, 
however,  made  from  time  to  time,  first  to  demonstrate  the 
accuracy  of  the  estimated  percentages  and  thereafter  to  show 
any  variation  of  cost  from  the  percentages  as  fixed.  At  the 
end  of  each  cost  period  the  total  percentage  costs  shown  by  the 
departmental  records  must,  of  course,  agree  with  the  actual 
costs  for  material  issued,  labor  employed,  and  expense  incurred 
for  each  department. 

The  percentages  once  properly  fixed  give  a  fair  average 
of  costs  under  normal  conditions.  Thereafter,  as  stated,  tests 
of  specific  order  number  costs  will  from  time  to  time  show 
any  variations  from  this  average.  If  variations  are  found, 
their  cause  is  determined  and  if  they  are  due  to  conditions 
which  permanently  change  such  costs  in  any  way,  the  per- 
centages are  changed  to  correspond.  No  change  is  made, 
however,  for  any  temporary  variation,  such,  for  instance,  as 
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might  result  from  a  chance  difference  in  texture  of  material, 
necessitating  a  greater  or  less  amount  of  labor.  Such  fluc- 
tuations are  of  no  statistical  value  and  are  not  reflected  in  the 
list  percentages. 

§  224.    Arbitrary  Figures  of  the  List-Percentage  Plan. 

The  arbitrary  list  price  of  the  list-percentage  plan  is 
merely  employed  as  a  basis  of  computation — a  known  start- 
ing place  from  which  costs  and  their  fluctuations  may  be  re- 
corded by  means  of  a  convenient  system  of  percentages. 

An  objection  to  the  list-percentage  plan  frequently  urged 
is  the  variation  of  its  percentages.  These  percentages  un- 
doubtedly will  vary  as  conditions  change,  but  so  will  costs  un- 
der any  accurate  plan  of  costing,  and  if  such  were  not  the 
case  a  cost  system  would  become  more  or  less  superfluous. 
The  "Summary  of  Costs"  shown  in  Figure  199  is  used  to 
keep  a  close  record  of  variations  of  cost. 

The  list  price  and  its  percentages  under  the  list-percent- 
age plan  are  standardized  costs.  "Standard  costs  are  the 
mariner's  compass  of  a  business  enterprise,  showing  as  they 
do  from  month  to  month  the  proper  course  of  the  business 
ship.  *  *  *  Predetermined  costs,  although  of  immense  prac- 
tical value,  are  subject  to  a  slight  disadvantage,  more  theoret- 
ical than  actual,  which  nevertheless  may  prejudice  adherents 
of  the  old  school  against  the  new  methods.  The  drawback  is 
that  predetermined  total  costs  do  not  ag^ee  with  actual  ex- 
penses over  the  same  period.  Let  it  be  remembered,  however, 
that  this  lack  of  agreement  is  no  more  important  than  is  the 
lack  of  agreement  (except  at  two  moments  of  the  year)  be- 
tween siderial  time  and  sun  time,  the  lack  of  agreement  be- 
tween standard  railroad  time  and  local  clock  time,  the  non- 
agreement  between  magnetic  north  and  true  north,  the  non- 
agreement  of  the  Pole  Star  with  the  true  north,  or  the  non- 
existence of  any  constant  true  north,  since  even  the  axis  of 
the  earth  wabbles."* 


•  Emerson,  "Efficiency,"  pp.  120-122. 
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So  with  the  arbitrary  figures  of  the  list-percentage  plan. 
As  a  rule  the  standard  figures  approximate  the  actual  costs — 
so  nearly  that  selling  prices  may  ordinarily  be  based  on  them 
with  entire  safety.  Their  chief  function  is,  however,  to  afford 
a  basis  of  comparison  by  which  fluctuations  of  cost,  whether 
up  or  down,  may  be  clearly  shown,  and  this  the  standard  fig- 
ures of  the  list-percentage  plan  will  do.  If  efficiency  opera- 
tions are  in  progress  which  should  reduce  costs,  the  manage- 
ment have  a  standard  by  which  any  reductions  attained  are 
sharply  shown.  If  accidental  causes  increase  costs,  the  test 
will  show  this  increase  and  the  percentage  expression  will 
show  its  amount,  and  the  management  may  then  take  such 
steps  as  they  deem  best.  The  cost  system  will  indicate  the 
conditions.  It  is  for  the  management  to  determine  what  these 
conditions  demand. 

As  a  rule,  the  arbitrary  figures  used  in  the  list-percentage 
plan  are  as  near  the  actual  figures  as  it  is  possible  to  arrive. 
If,  however,  there  is  any  reason  for  keeping  actual  cost  fig- 
ures from  all  but  one  or  two  trusted  employees,  absolutely 
fictitious  figures  may  be  used  for  the  list  prices.  Then  the 
apparent  cost  prices  as  obtained  from  the  percentages  are  ab- 
solutely false  and  misleading,  but  the  same  percentages  cal- 
culated on  a  truer  list  price — which  is  not  known  to  the  em- 
ployees or  outsiders — give  the  real  figures  of  cost.  In  any 
such  case  of  actual  and  fictitious  figures,  extreme  care  is,  of 
course,  necessary  to  avoid  confusion. 

§  225.     Operation  of  the  List-Percentage  Plan. 

Practically  the  same  costing  forms  are  used  for  cost  tests 
under  the  list-percentage  plan  as  are  used  under  the  specific 
cost-finding  plan,  varied  only  by  the  important  fact  that  under 
the  list-percentage  plan  each  and  every  individual  shop  order 
does  not  of  necessity  go  through  the  costing  process. 

Figure  202  shows  the  office  copy  of  a  schedule — not  a 
cost  test — ^passing  through  the  milling  department  of  a  soap 
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works.  The  form  for  other  lines  of  product  will  vary  with 
the  individual  needs.  The  office  copy  of  the  schedule  shown 
is  merely  the  basis  for  an  entry  from  the  milling  department 
or  process  to  the  wrapping  department.  It  is  from  these  forms 
in  their  entirety  that  the  elemental  accounts  get  their  credits 
and  the  successive  "process"  (or  semi-finished  product)  ac- 
counts get  their  debits  in  each  succeeding  department.  Where 
orders  are  put  through  in  groups,  such  figures  embody  data 
for  the  entire  group. 

Where  the  actual  costs  of  material,  labor,  and  expense 
in  each  department  are  charged  to  the  accounts  representing 
these  elements,  and  the  offsetting  percentage  credits  have 
been  passed  to  them  also,  then  the  resulting  balance,  if  any, 
in  each  departmental  controlling  account  when  that  depart- 
ment is  entirely  cleaned  up  of  schedules,  should  show  clearly 
the  actual  variation  in  cost  on  the  entire  volume  above  or 
below  the  arbitrary  figures.  It  is,  however,  possible,  and  it  oc- 
casionally happens  that  a  controlling  account  will  be  found  in 
almost  perfect  equilibrium,  notwithstanding  the  fact  that  costs 
on  the  individual  orders  have  been  either  higher  or  lower  than 
the  arbitrary  figures.  This  is  due  to  the  fact  that  orders  have 
varied  inversely  to  such  a  degree  as  to  approximately  offset 
the  variations. 

To  avoid  being  mislead  by  these  possible  offsetting  varia- 
tions, cost  tests  should  be  frequently  made.  In  cases  where 
the  orders  passing  through  are  very  similar  to  each  other, 
there  is  not  the  same  need  of  often  repeated  tests  and  they 
are  then  made  at  periodic  intervals  or  when  the  indications, 
as  reflected  by  the  balances  of  the  controlling  accounts,  point 
to  a  positive  and  material  cost  variation  in  some  class  of 
orders  which  have  recently  passed  through. 

As  will  be  noted,  the  list-percentage  plan  of  cost  finding 
is  very  flexible.  It  may  be  expanded  or  contracted  to  meet 
individual  or  seasonal  requirements.  It  enables  the  manage- 
ment to  find  detailed  costs  on  as  many  or  few  specific  orders 
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as  may  be  desired,  while  at  the  same  time  the  fact  that  any 
material  variation  in  aggregate  costs  is  bound  to  be  reflected 
in  the  controlling  accounts  is  a  continuing  check  on  the  gen- 
eral current  costs. 

§  226.    Departmental  Accoimts. 

Under  the  list-percentage  plan,  departmental  cost  ac- 
counts are  kept  in  each  department.  When  goods  come  into 
a  department  they  bring  with  them  the  costs  already  incurred 
in  the  preceding  department  or  departments.  This  charge  is 
not  detailed — since  details  may  always  be  found  in  the  records 
of  the  preceding  departments — ^but  is  made  in  one  total  under 
the  head  of  "Process." 

The  process  charges  to  each  succeeding  department  are 
the  actual  costs  of  the  labor,  material,  and  expense  incurred 
in  the  preceding  departments.  A  curious  departure  from  this 
principle  of  charges  at  cost  occasionally  obtains,  under  which 
profits  are  allotted  each  department  and  charged  with  the 
costs  to  succeeding  departments.  "A  typical  example  of  such 
a  condition  of  affairs  will  be  found  to  obtain  in  a  boot  and 
shoe  factory.  The  procedure  in  such  cases  will  be  similar 
to  the  Departmental  Accounts,  save  that  each  department, 
after  the  first,  must  be  treated  as  purchasing  from  the  pre- 
ceding department  its  manufactured  product.  A  definite  scale 
of  prices  must  therefore  be  arranged  as  between  one  depart- 
ment and  another,  each  department  being  treated  as  having 
earned  its  profit  as  soon  as  it  has  completed  its  part  of  the 
whole  process  of  manufacture.  This  system  lends  itself  read- 
ily to  the  preparation  of  detailed  and  accurate  accounts,  and 
(speaking  generally)  infringes  no  fundamental  principle  of 
accounting.  It  is  important,  however,  when  preparing  the 
financial  accounts  at  the  end  of  each  period,  to  broadly  re- 
view the  general  position,  with  a  view  to  guarding  against 
partly  finished  goods  being  taken  into  stock  at  a  sum  in  ex- 
cess of  actual  cost  unless  there  is  every  reason  for  supposing 
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that  the  manufacture  will  in  due  course  be  completed  and  tlie 
articles  then  find  a  ready  purchaser  at  the  normal  price.  If 
there  be  any  doubt  under  either  of  these  headings,  a  reserve 
should  be  made  against  any  possible  loss  on  the  work  already 
done  in  the  earlier  departments  of  manufacture."* 

There  would  seem  to  be  little  to  commend  such  a  plan. 
No  profits  are  made  until  goods  are  sold,  nor  can  either  the 
factory  as  a  whole,  or  any  department  therein  be  consistently 
considered  as  making  a  profit.  The  factory  delivers  its  pro- 
duct at  cost  to  the  commercial  department,  and  it  is  the  func- 
tion of  this  department  to  realize  profits  for  the  entire  es- 
tablishment. The  province  of  the  manufacturing  department 
is  to  turn  out  goods  of  a  desired  quantity  and  quality  at  as 
low  a  cost  as  possible,  and  when  this  is  done  its  responsibility 
is  at  an  end.  The  departmental  cost  figures  cease  to  be  cost 
figures  when  they  include  an  element  of  profit. 

§  227.    Grouping  Orders. 

Under  the  list-percentage  plan — as  also  under  other  cost- 
finding  plans — it  is  a  common  practice  to  divide  orders  into 
groups  of  more  or  less  standard  quantities.  Thus  an  order 
for  1,000  units  of  some  particular  article  may  be  divided  into 
groups  of  20,  100  or  500  each,  the  number  in  the  group  de- 
pending upon  the  size  and  style  of  the  unit  and  the  basis  of 
obtaining  costs,  whether  by  weight,  pieces,  or  dimensions. 
Such  a  plan  not  only  minimizes  clerical  labor  in  the  office 
but  promotes  efficiency  in  the  works,  the  order  number  so 
grouped  being  more  susceptible  of  ready  division  among  a 
number  of  workmen,  and  the  goods  being  more  conveniently 
handled. 

Also  large  orders  embodied  in  one  individual  production 
order  and  covered  by  but  one  job  follower,  are  apt  to  cause 
more  or  less  confusion,  as  there  is  no  clear  line  of  demarca- 
tion for  the  adjustments  that  are  easily  possible  when  such 
a  production  order  is  subdivided  into  a  number  of  smaller 

*  Dicksee,  "Advanced  Accounting,"  p.  336. 
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groups,  each  complete  in  itself.  The  smaller  group  order  is 
particularly  advantageous  in  cases  where  the  number  of  units 
started  in  process  is  large  but  is  subject  to  a  reduction  or 
partial  cancellation  in  a  following  department. 

Where,  as  required  by  the  schedules,  certain  goods  are 
to  leave  certain  departments  at  specified  times,  it  is  almost 
essential  that  the  quantities  under  each  order  be  kept  within 
small  compass.  Delays  are  at  times  unavoidable,  but  if  the 
groups  are  small,  any  particular  group  can  readily  be  "back 
ordered,"  whereas  if  the  delayed  article  is  part  of  a  large 
group  this  is  almost  impossible  and  trouble  and  confusion 
usually  ensue. 

§  228.     Cost  Analysis  Sheet. 

For  all  the  varying  grades  and  character  of  product  iri- 
volving  a  difference  in  production  cost,  there  should  be  main- 
tained a  detailed  cost  record  or  cost  analysis  sheet  similar 
in  its  general  form  to  that  shown  in  Figures  1 59-161,  but 
modified  to  meet  the  needs  of  the  individual  plant.  The  des- 
criptive portion  of  the'  form — shown  in  Figure  159 — is,  from 
the  nature  of  its  captions,  more  particularly  fitted  for  fac- 
tories producing  agricultural  implements,  machinery,  etc. 
Shoes,  for  example,  would  require  entirely  different  descrip- 
tive headings. 

This  is  readily  seen  when  we  consider  that  machinery  may 
be  made  by  independent  "elements"  each  complete  in  itself, 
and  that  these  elements  where  desirable  may  be  made  in  ad- 
vance for  stock  and  later  be  assembled  with  other  elements 
to  form  the  complete  machine.  Shoes,  on  the  other  hand, 
have  but  one  complete  element — the  uppers — which  can  be 
made  ahead  for  stock.  As  a  rule,  therefore,  shoes  are  not 
made  up  by  stock  elements,  the  modern  plan  being  an  effi- 
ciency method  of  putting  through  orders  on  what  is  called 
the  "sheet  system."  Under  this  system  a  schedule  is  started 
each  day  with  orders  sufficient,  if  possible,  to  utilize  in  full 
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the  capacity  of  the  various  departments  through  which  it  must 
pass.  The  dates  on  which  such  a  schedule  must  leave  the 
various  departments  are  all  determined  in  advance. 

The  cost  analysis  sheet,  no  matter  what  the  product, 
should  be  so  devised  that  the  material  and  labor  operations  of 
each  department  stand  out  by  themselves,  segregated  from 
those  of  other  departments.  When  this  is  done  and  the 
sheet  is  used  to  record  costing  tests,  the  totals  appearing  on 
the  form  shown  in  Figure  i6o  may  be  used  in  the  upper  por- 
tion of  the  form  shown  in  Figure  199  in  which  "process" 
(cost  from  preceding  department)  material,  labor,  and  ex- 
pense respectively  are  entered  as  elemental  totals  for  each  in- 
dividual department  whenever  cost  tests  are  compiled. 

In  the  matter  of  shoes  or  other  products  similarly  handled, 
the  cost  analysis  sheet,  instead  of  having  the  column  cap- 
tions "Operation  No."  as  shown  in  Figure  160,  may  be  modi- 
fied so  as  to  provide  a  column  for  each  department  in  which 
will  appear  a  printed  list  of  its  possible  operations. 

When  the  cost  analysis  sheet  of  Figures  1 59-161  is  in- 
tended for  use  with  agricultural  implements  or  similarly  han- 
dled lines,  it  will  be  found  most  convenient  if  made  in  sec- 
tions, with  each  section  punched  for  a  loose-leaf  binder.  If 
these  sections  have  fifty  horizontal  lines  to  the  page,  each  sec- 
tion will  represent  fifty  integrants.  Therefore,  if  the  ma- 
chine or  other  article' of  product  has  two  hundred  integrants, 
it  will  take  four  sections  to  record  the  detailed  cost  of  the 
entire  machine  or  article. 

Each  of  these  cost  analysis  sheet  sections  is  composed  of 
a  master  sheet  (Figure  159),  with  a  short,  or  narrow  sheet 
(Figure  160)  for  each  two  departments  of  the  shop,  one  de- 
partment appearing  on  each  side  of  the  short  sheet  or  page. 
The  master  sheet  shows  the  name  of  the  element,  the  name 
of  each  integrant,  the  number  of  pieces  of  such  integrants 
needed  in  the  particular  element,  information  as  to  where, 
if  at  all,  the  same  integrant  is  or  can  be  used  in  other  ele- 
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raents  of  the  same  machine,  and  again  on  other  machines, 
implements,  or  devices. 

On  the  short  department  sheet  (Figure  i6o),  columns 
show  the  cost  of  semi-finished  goods  that  have  been  made  up 
ahead  for  stock  designated  as  *Trocess" — meaning  parts  from 
a  preceding  department  or  a  former  order  in  the  same  depart- 
ment— ^also  columns  for  "Raw  Material"  and  "Expense." 
The  columns  across  the  sheet  for  listing  the  individual  opera- 
tions (by  operation  number)  should  be  sufficient  in  number 
to  accommodate  all  the  successive  operations  on  a  given  in- 
tegrant under  ordinary  circumstances.  If  but  a  limited  num- 
ber of  integrants  have  a  large  number  of  separate  operations, 
then  it  were  better  to  keep  the  size  of  the  sheet  down  to  rea- 
sonable proportions  and  allow  two  or  more  horizontal  lines 
across  the  form  for  the  use  of  each  integrant.  This  can 
readily  be  done  as  the  columns  are  not  headed  with  the  name 
of  any  operation,  the  operation  in  each  case  being  shown  by 
a  symbol  number  in  the  column  marked  "Operation  number." 
For  the  sake  of  brevity  and  convenience  in  recording,  each 
labor  operation  in  the  plant  should  have  a  designating  number 
which  is  used  exclusively  as  the  designation  of  that  operation, 
both  on  the  cost  analysis  sheet  and  elsewhere. 

The  series  of  columns  on  the  last  page  of  the  cost  analysis 
sheet  (Figure  i6i),  may  be  assigned  one  each  for  different 
operating  departments,  and  in  these  the  total  departmental 
costs  may  be  shown,  thus  step  by  step  arriving  at  the  entire 
cost  of  the  article.  There  may  also  be  columns  for  sum- 
marizing the  cost  of  the  article  by  production  elements — ^ma- 
terial, labor,  and  diffused  expense,  irrespective  of  departments, 
the  latter  element  showing  also  the  averaged  constant  per 
man-hour  in  the  several  departments  concerned. 

As  costs  are  presumably  to  be  worked  out  on  integrants 
and  each  integrant  will  therefore  have  its  comparison  sheet 
of  possible  cost  fluctuation  (Figure  199,  upper  portion),  then 
the  cost  record  (Figure  161)  when  wanted  for  fixing  selling 
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prices,  can  be  compiled  by  means  of  cost  averages  for  each 
integrant  taken  from  such  comparison  sheets,  or  it  may  be 
compiled  entirely  from  cost  tests  (also  recorded  on  Figure 
161)  as  may  be  desired  by  the  management.  These  detailed 
cost  analyses  can  be  maintained  in  comparative  form  for  sta- 
tistical purposes,  and  it  is  from  these  compilations  that 
the  arbitrary  cost  percentage  (lower  portion  of  Figfure 
199)  may  be  accurately  obtained — so  accurately  in  fact  that 
the  term  "arbitrary"  becomes  a  misnomer. 

§  229.    The  Cost  Summary. 

For  such  products  as  canned  goods,  bottled  goods,  toi- 
let soaps,  prepared  foods,  etc.,  a  form  similar  to  that  shown 
in  Figures  171,  172  can  be  used  for  working  out  original  es- 
timates and  recording  subsequent  costings,  either  on  the  spe- 
cific cost-finding  plan  or  under  tests  on  the  list-percentage 
plan.  The  use  of  such  a  form  contemplates  a  separate  sheet 
for  each  successive  department,  each  specific  order  monopoliz- 
ing a  line  horizontally  across  the  sheet.  The  separate  pro- 
duction elements  are  grouped  by  themselves,  with  a  grand 
total  at  the  extreme  right.  It  is  sometimes  advisable  to  in- 
clude a  summarizing  or  total  column  for  "Material,"  and  also 
for  "Labor"  (not  shown  on  Figure  172)  in  addition  to  the 
"Expense"  column,  particularly  when  the  list-percentage  plan 
is  used  and  such  totals  are  to  be  carried  to  a  form  similar 
to  that  shown  in  Figure  199. 

It  will  be  noticed  that  after  every  third  costing  record 
on  the  form  shown  in  Figures  171,  172,  a  line  is  assigned  for 
the  record  of  the  average  of  these  three  lots.  Additional 
lines  may  be  provided  for  similar  averages  of  six  lots,  nine 
lots,  twelve  lots,  etc.,  if  desired.  It  must,  however,  be  re- 
membered that  the  real  present  costs  are  more  closely  per- 
ceived if  the  averages  do  not  go  far  back  in  the  past — a  con- 
dition sometimes  necessary  when  the  establishment  of  a  selling 
price  depends  on  an  average  of  costs  extending  over  a  con- 
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siderable  period  of  time,  as  when  costs  vary  at  different  sea- 
sons owing  to  differing  climatic  influences. 

§  230.     Comparison  of  Cost  Fluctuations. 

Forms  similar  to  the  summary  of  costs  shown  in  Figure 
199  may  be  used  for  purposes  of  cost  comparison.  These 
are  preferably  handled  on  the  loose-leaf  plan,  giving  one  page 
to  each  element  or  integrant  on  which  costs  are  to  be  worked 
out  and  recorded.  Columns  may  be  provided  on  this  form 
for  dates,  shop  order  numbers,  cost  of  material,  cost  of  labor, 
and  diffused  expense  by  totals,  this  data  being  taken  from  the 
Factory  Order  Register  (Figures  38,  39). 

Whenever  cost  tests  are  made,  any  fliuctuations  from  the 
arbitrary  figures  may  be  shown  on  the  cost  record  by  per- 
centages. Perhaps  one-quarter  or  one-third  of  the  distance 
from  the  bottom  of  the  cost  record  (see  Figure  191),  lines 
may  be  reserved  for  the  standard  list  percentages.  These 
percentages  will  be  changed  from  time  to  time  as  efficiency 
methods  reduce  the  costs,  or  as  they  are  varied  by  conditions. 

The  headings  at  the  top  of  the  cost  record  will  apply  to 
the  portion  of  the  sheet  reserved  for  the  standard  percent- 
ages. A  distinct  line  of  demarcation  should,  however,  be 
preserved  between  the  standard  percentage  figures  and  the 
figures  obtained  from  tests  or  specific  costing.  As  has  been 
said,  the  standard  figures  will  vary  to  some  extent  as  tests 
are  made  and  the  sheets  therefore  become  valuable  for  dis- 
closing any  possible  weaknesses  that  may  exist — taking  the 
place  of  a  "peak  chart"  for  graphically  showing  fluctuations. 

§  231.     Controlling  Accounts.    The  Factory  Order  Register. 

A  Factory  Order  Register  similar  in  general  effect  to  that 
shown  in  Figures  38,  39,  is  an  important  adjunct  of  the  list- 
percentage  plan.    The  illustration  shows  the  form  as  a  loose 
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sheet  punched  for  a  sectional  post-binder.  In  practice,  either 
a  bound  book  or  loose-leaf  book  may  be  used,  as  preferred. 

When  used  in  the  form  shown,  the  sheets,  though  "loose- 
leaf,*'  are  not  separable  in  an  accounting  sense  for  the  reason 
that  considered  from  the  binding  edge,  the  last  page  of  one 
sheet  constitutes  the  left-hand  side  of  a  folio,  which  is  com- 
pleted by  the  first  page  of  the  succeeding  sheet.  The  sheets 
are  ruled  on  the  left-hand  side  of  the  folio  to  show  consecu- 
tive shop  order  numbers,  quantity,  size,  and  other  related  data 
concerning  the  product,  while  the  right-hand  side  of  the  folio 
is  devoted  exclusively  to  the  financial  record.  If  desired,  slip 
sheets  with  the  financial  ruling  on  both  sides  may  be  used  for 
handling  the  financial  record  of  several  diflferent  departments, 
the  master  sheet  containing  all  the  physical  data.  In  cases 
where  the  data  varies  in  each  succeeding  department,  it  is 
preferable  not  to  use  slip  sheets  but  to  have  full  and  complete 
data  for  each  department,  and  particularly  so  when  all  product 
does  not  pass  through  all  departments. 

In  use,  each  succeeding  shop  order  or  schedule  is  entered 
on  the  Factory  Order  Register.  If  a  number  of  orders  are 
put  through  in  a  group  for  percentage  purposes,  the  group 
as  a  unit  can  bear  the  designating  number.  Under  some 
circumstances,  the  items  composing  such  a  group  need  not  be 
shown  at  all.  If  the  Register  is  used  more  or  less  frequently 
to  locate  technical  data  concerning  the  product,  then  the  spe- 
cific data  concerning  each  item  of  the  group  would  better  be 
shown,  unless  the  same  information  is  readily  accessible  else- 
where. It  will,  however,  relieve  the  Register  of  detail  if  the 
group  be  used  as  the  unit. 

§  232.     Controlling  Accounts.    Debits. 

When  cost  tests  are  made  it  is  desirable  that  all  items 
be  entered  on  the  Factory  Order  Register  and  also  that  a 
sufficient  number  of  lines  be  assigned  to  the  various  items  of 
the  group  to  allow  the  collating  of  the  cost  data,  which  is 
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done  in  the  columns  headed  "Charges."  It  is  also  a  wise  plan 
to  include  an  entire  "group"  or  "sheet"  at  one  time,  so  that 
the  possibility  of  "doctoring"  the  time  or  of  any  other  tam- 
pering with  the  facts  is  reduced  to  the  minimum  if  not  entirely 
precluded. 

The  columns  headed  "Charges"  are,  as  stated,  used  ex- 
clusively to  collate  the  actual  costs  when  a  test  is  being  put 
through,  and  no  total  is  made  of  these  columns  as  a  whole. 
The  only  totals  shown  in  these  columns  are  those  composed 
of  several  items  charged  against  a  specific  order  number.  Such 
totals  when  found  are,  on  a  single  entry  plan,  posted  to  the 
cost  summary  or  record  (Figures  171,  172,  199)  for  compara- 
tive purposes,  as  elsewhere  described,  but  do  not  figure  in  the 
entries  of  the  general  books. 

The  actual  charges  for  "Process,"  "Material,"  "Labor," 
and  "Expense"  are  made  to  each  department  as  a  whole  in 
individual  ledger  accounts  maintained  for  that  purpose. 
Charges  against  these  accounts  are  made  direct  as  material 
or  labor  is  supplied  or  expense  incurred,  as  per  material  requi- 
sition, pay  roll,  purchase  analysis,  or  any  other  charge  records. 
In  entering  charges  to  any  of  these  several  accounts,  no  cog- 
nizance is  taken  of  the  particular  order  number  or  numbers 
to  which  such  material,  labor,  or  expense  is  applicable,  except 
only  when  tests  are  being  made.  In  this  case  a  memorandum 
is  made  on  the  proper  records,  but  this  does  not  disturb  the 
course  of  procedure  which  these  entries  ordinarily  follow, 
and  which  it  may  be  said  is  not  through  the  Factory  Order 
Register. 

To  prevent  misunderstanding  it  may  be  emphasized  that 
where  tests  are  made  the  actual  charges  against  a  given  order 
number  are  shown  in  the  Factory  Order  Register,  but  these 
entries  are  merely  "memoranda"  and  play  no  part  whatever  in 
any  trial  balance  of  the  books.  They  are  used  merely  for  a 
comparison  between  the  actual  costs  which  they  reflect  and 
the  standard  costs  which  are  gauged  by  these  actual  costs. 
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The  charges,  for  general  accounting  purposes,  come  on  to 
the  department  ledgers  or  department  accounts  direct  from 
the  book  or  form  of  original  entry  and  not  through  the  Fac- 
tory Order  Register. 

§  233.     Controlling  Accounts.    Credits. 

The  credit  entries  of  the  Factory  Order  Register  are 
made  as  shop  orders  are  finished  in  a  given  department,  when 
the  arbitrary  or  standard  amount  of  credit  may  be  passed  to 
each  of  the  elements  of  cost  in  its  proper  column  in  the  Reg- 
ister; i.  e.,  "Process,"  "Material,"  "Labor,"  and  "Expense." 
At  the  end  of  the  current  month  the  credit  entries  for  that 
month  are  totalled.  These  totals  may  be  carried  forward,  page 
by  page,  through  the  successive  pages  of  the  Factory  Order 
Register  for  that  department  as  a  cumulative  total  to  form 
part  of  a  grand  total  for  each  of  the  four  columns,  or  the 
totals  of  each  page  may  be  handled  as  a  unit  and  the  totals 
thereon  be  carried  to  a  summary  sheet  and  there  be  treated  as 
before. 

Under  either  of  these  plans  each  individual  total  will 
be  posted  to  the  credit  side  of  an  account  in  the  Factory 
Ledger  bearing  the  same  caption  as  the  column  from  which 
such  total  is  taken,  the  offsetting  debit  (consisting  of  the  four 
credits  embodied  in  one  amount)  being  posted  in  the  Factory 
Ledger  to  the  Process  Account  of  the  next  succeeding  depart- 
ment. The  entry  may  be  made  in  the  General  Exhibit  (see 
Ch.  XXXIV)  with  each  item  of  the  entry  appearing  in  the 
column  (under  Goods  in  Process)  which  serves  as  its  syn- 
thetic or  controlHng  account,  as  follows : 

Process,  Department  C $5,625.00 

Process,  Department  B $3,125.00 

Material,  Department  B 1,175.00 

Labor,  Department  B 725.00 

Expense,  Department  B 600.00 

$5,625.00    $5,625.00 

Orders  sometimes  run  over  several  successive  months, 
either  because  of  the  amount  of  work  required  for  their  com- 
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pletion  or  because  they  are  **side-tracked"  for  the  sake  of  other 
work.  In  this  latter  case  the  transfer  of  the  work  in  process 
involves  an  item  of  cost,  which  is  sometimes  a  considerable 
one  in  factories  where  preference  work  is  tolerated. 

There  should  be  no  factory  rule  so  rigid  that  it  cannot 
be  bent  when  the  emergency  requires.  When,  however,  this 
is  done  in  order  to  favor  some  special  work,  an  additional 
charge  should  be  made  for  the  preferred  service  since  an  ad- 
ditional cost  is  positively  there. 

To  provide  for  work  running  over  several  different 
months,  the  Factory  Order  Register  (Figures  38,  39)  is  pro- 
vided, with  three  footing  lines  to  be  separately  used  for  the 
totals  of  as  many  different  months.  If  all  of  the  credit  en- 
tries for  the  first  month  be  made  in  black,  the  totals  drawn 
down  may  also  be  black.  If  all  of  the  credit  entries  of  the 
second  month  be  made  with  green  ink,  there  will  be  no  diffi- 
culty in  drawing  down  the  totals  of  these  green-ink  figures, 
as  they  are  readily  distinguishable  from  the  black  figures  in 
the  same  column.  In  like  manner,  if  all  of  the  credit  entries 
made  in  the  third  month  or  period  be  made  with  purple  ink. 
this  will  distinguish  them  sharply  from  the  entries  for  the 
other  months  in  the  same  column  and  the  totals  may  be  drawn 
down  without  difficulty. 

§  234.     Controlling  Accounts.    Variations  of  Balances. 

It  will  readily  be  seen  that  as  each  Factory  Ledger  ac- 
count has  been  debited  on  a  positive  basis  from  sources  other 
than  the  Factory  Order  Register,  and  has  been  credited  on  a 
list-percentage  standard  basis  from  the  Factory  Order  Reg- 
ister, there  will  be  a  variation  as  time  proceeds.  To  adjust 
this  variation,  an  inventory,  as  explained  in  §  235,  should 
be  taken  at  least  three  or  four  times  each  year,  showing  the 
physical  condition  of  each  departmental  element  represented 
by  a  ledger  account. 

This  inventory  will  probably  show  that  some  accounts 
have  overrun  and  others  have  underrun,  and  as  such  differences 
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are  found  they  are  charged  or  credited,  as  the  case  may  be,  to 
the  reserve  account  for  Variation  of  Weights  and  Measures, 
or  to  "Over,  Short  and  Damage"  as  may  be  preferred,  and  be 
absorbed  in  manufacturing  expense  after  the  manner  de- 
scribed in  §§  154-156.  In  cases  where  the  difference  be- 
tween the  inventory  and  the  accounts  is  glaringly  large,  an 
investigation  should  be  made  as  to  the  cause,  which  when 
found  may  be  treated  as  the  circumstances  require. 

More  or  less  frequent  tests  on  groups,  or  on  individual 
production  orders  serve  as  safety  indicators  for  the  entire 
volume  of  orders  in  the  various  departments.  The  amount 
and  percentages  of  differences  in  each  departmental  element 
(see  Figure  200)  show  clearly  and  unmistakably  any  varia- 
tions from  the  normal.  Where  frequent  differences  occur  be- 
tween standard  and  test  costs,  it  is  usually  the  result  of  some 
weakness  or  inefficiency  which  can  be  and  usually  is  removed 
when  attention  has  been  called  to  it  by  the  cost  test. 

As  differences  may  exist  one  way  and  another  in  the 
various  cost  element  accounts  in  the  Factory  Ledger,  some 
proof  of  their  accuracy  is  desirable.  Such  proof  may  be  had 
by  drawing  off  a  list  of  the  balances  of  each  separate  ele- 
ment in  the  various  departments,  and  comparing  the  net  total 
of  these  balances  of  each  element  with  its  synthetic  or  con- 
trolling account  in  the  General  Exhibit. 

Thus,  the  total  footings,  both  debit  and  credit,  of  the 
departmental  material  accounts  in  the  Factory  Ledger  should 
agree  with  the  same  footings  of  the  controlling  account  "Ma- 
terial" appearing  in  the  General  Exhibit.  If  this  is  the  case, 
the  accuracy  of  the  Factory  Ledger  accounts  is,  presumptively, 
proved.  Should  either  debit  or  credit  footing  not  be  in  agree- 
ment with  the  controlling  account,  an  error  is  indicated  on 
the  side  of  the  ledger  in  which  the  discrepancy  exists. 

When  the  standard  cost  figures  are  found  to  vary  from 
the  actual  costs  as  shown  by  tests,  the  standard  figures  may 
be  corrected  by  means  of  inventory  results.     These  inven- 
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tory  results,  when  found,  are  applied  to  the  standard  cost 
figures  of  any  particular  product  for  a  given  period,  each 
departmental  element  being  scrutinized  in  its  turn.  By  ad- 
ding to  or  subtracting  from  the  cost  figures  in  proper  pro- 
portion as  the  balances  overrun  or  underrun,  accurate  produc- 
tion costs  are  secured  and  proved,  and  this  without  a  large 
volume  of  clerical  work. 

§  235.     Departmental  Inventories  and  Adjustments. 

In  taking  an  inventory  of  orders  in  work  or  "goods  in 
process"  by  departmental  cost  elements,  an  inventory  form 
similar  to  that  shown  in  Figure  92  will  be  found  convenient, 
using  one  or  more  sheets  as  may  be  necessary  to  properly 
enter  the  entire  list  of  orders.  It  will  be  necessary  to  list 
these  unfinished  orders  four  times — one  list  for  "Process" 
and  one  for  each  cost  element.  Thus  the  inventory  sheets 
may  show  as  follows : 

Process  (semi-finished  goods  from  preceding  departments) 
Order  No.  1080   1 

oSr  No!  ;^    \  At  amount  charged  in  at. 

etc.  J 

Material 

Order  No.  1080  ^ 

Order  No.  1081  I     Cost  of  material  supplied  to  tJie  various  jobs 

Order  No.  1082  [     up  to  the  time  of  inventorying, 

etc.  j 

Labor 

Order  No.  1080  ) 

Order  No.  1081    I     Cost  of  labor  performed  on  the  various  jobs 
Order  No.  1082    (     up  to  the  time  of  inventorying, 
etc.  J 

Expense 

Order  No    1^    (     ^^^?^^    huvd^n    of    expense    to    be    levied 
Order  No    1082    /     against  each  job  up  to  the  time  of  inven- 

As  the  various  departmental  accounts  in  the  Factory 
Ledger  have  been  severally  charged  with  these  same  items, 
and  in  like  manner  have  been  severally  given  credit  for  pro- 
duct, there  will  ordinarily  be  a  debit  balance  in  each  of  the 
elemental  accounts,  representing  the  value  of  the  several  ele- 
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ments  in  the  goods  still  in  work.  For  this  reason  the  inven- 
tory must  be  taken,  not  by  the  unit  value  of  the  article,  but 
by  its  several  constituent  cost  elements  so  that  the  total  of 
each  element  as  shown  by  the  inventory,  can  be  placed  on  a 
comparative  basis  with  its  corresponding  Factory  Ledger  ac- 
count. Thus  in  the  case  of  a  labor  account,  if  there  is  not  in 
work  in  a  given  department  a  sufficient  volume  of  labor  on 
partially  finished  product  to  match  the  amount  of  work  rep- 
resented by  the  corresponding  Factory  Ledger  balance,  the 
variation  must  be  recorded  in  the  adjustment  column  and  be 
properly  absorbed  into  the  reserve  account  maintained  for 
the  purpose. 

The  same  conditions  obtain  with  material  and  with  ex- 
pense. The  three  elements  of  cost  must  be  handled  separately. 
They  cannot  be  combined  and  be  "matched  up"  with  one  in- 
ventory on  a  production  unit  basis  without  a  departure  from 
the  very  features  which  mark  the  usefulness  of  the  present 
plan — i.  e.,  the  finding  of  costs  by  constituent  production 
elements. 

The  "Process"  accounts  will  very  seldom  need  adjust- 
ment, because  they  receive  both  debits  and  credits  upon  the 
same  basis  of  value,  and  there  are  therefore  no  differences 
save  those  arising  from  clerical  inaccuracies. 

In  order  to  expedite  inventory  taking  and  also  to  reduce 
to  the  minimum  the  work  ordinarily  involved  therein,  it  is 
a  most  excellent  plan  to  have  one  or  more  departments  in- 
ventoried each  month,  the  same  departments  being  again  in- 
ventoried in  their  turn,  perhaps  three — certainly  not  more  than 
four — ^months  later.  By  thus  covering  some  portion  of  the 
plant  every  month  the  inventory  loses  its  terrors,  fewer  inac- 
curacies creep  in,  and  the  work  as  a  rule  is  better  done. 

Also  when  the  inventories  are  taken  on  predetermined 
dates,  it  gives  the  various  department  heads  an  opportunity 
to  so  arrange  the  work  of  their  respective  departments,  clean- 
ing up  all  work  on  hand  as  far  as  possible,  that  it  will  be  in 
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the  best  possible  condition  for  inventorying  when  the  prescribed 
date  arrives.  A.  card  of  instructions  based  on  departmental 
inventory  dates  is  shown  in  Figure  95. 

A  special  inventory  man  will  be  found  most  useful  where 
many  inventories  are  to  be  taken.  Such  a  man  will  prepare 
for  each  inventory  before  its  date  arrives,  and  by  proper  ar- 
rangement of  departmental  work  in  co-ordination  with  the 
heads  of  departments,  by  supervising  the  inventorying  while 
in  progress  and  perhaps  largely  doing  it  himself,  will  so 
systematize  and  minimize  the  work  that  most  of  the  usual  in- 
terruption to  business  is  avoided. 

When  not  on  inventory  work  the  special  inventory  man 
or  chief  inventory  clerk  can  usually  be  of  much  service  on  the 
records  which  pertain  more  particularly  to  material.  Also, 
if  personally  capable  he  is  in  a  position  to  take  charge  of  al- 
most any  line  of  efficiency  promotion. 

In  plants  where  it  is  feasible  to  take  an  approximate 
inventory  of  goods  in  process  on  the  first  of  each  month,  an 
inventory  form  similar  to  that  shown  in  Figures  87,  88  can 
be  used  in  connection  with  the  form  shown  in  Figure  200, 
"Comparison  of  Fixed  Percentages."  One  sheet  of  this  latter 
form  may  be  maintained  for  each  cost  element  in  each  de- 
partment in  connection  with  the  Factory  Ledger  account  of 
corresponding  caption.  One  line  will  suffice  for  each  month 
or  period.  The  debits  of  this  form  reflect  positive  facts. 
There  are  from  time  to  time  credit  items  also  made  on  a 
positive  basis,  as  for  instance,  where  work  has  been  done 
for  other  departments  or  for  repair  parts,  and  actual  time, 
material,  and  expense  burden  costs  kept  for  this  work.  In 
such  case  the  total  of  all  such  items  will  be  shown  under  the 
column  headed  "Credits — at  Actual  Cost." 

Under  the  "At  Fixed  Cost"  caption  may  be  shown  the 
sum  of  all  the  list-percentage  amounts  for  the  month.  In  the 
"Inventories"  column,  if  it  be  an  inventory  time,  the  amount 
can  be  put  under  the  "Physical  Count"  column;  whereas  if 
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it  be  an  interim  month  the  "paper  inventory"  can  be  shown 
under  "Approximate"  column. 

As  the  Factory  Ledger  balance  will  be  accessible,  this 
balance  can  be  entered  direct,  and  any  difference  between  it 
and  the  inventory  is  recorded  in  the  "Difference  This  Month" 
column;  also  proper  entry  will  be  made  in  the  "Difference  to 
Date"  column.  If  it  be  an  inventorying  period,  the  difference 
will  be  written  off  to  the  Variation  of  Weights  and  Measures, 
or  the  Over,  Short  and  Damage  Account,  through  means  of 
an  inventory  form  similar  to  that  shown  in  Figure  92.  If  it 
be  an  interim  period  the  difference  will  merely  be  recorded 
and  possibly  reported  to  the  person  directly  concerned. 

If  after  the  inventory  of  any  departmental  production 
element  has  been  considered  on  the  credit  side  of  its  corres- 
ponding Factory  Ledger  account,  there  is  a  credit  excess,  it 
will  indicate  that  the  orders  have  been  figured  on  the  inside, 
which  is  also  the  safe  side;  i.  e.,  that  they  have  been  credited 
to  the  department  at  a  sufficiently  high  cost  to  more  than 
cover  the  total  actual  charges  to  the  several  elemental  ac- 
counts. There  will  be  an  excess  debit  balance  on  the  Factory 
Ledger  account  at  inventory  time  if  the  credits  for  orders 
finished  in  the  department  have  not  been  sufficiently  high. 
When  this  is  the  case  the  percentages  for  the  following  month 
may  be  adjusted  if  it  seems  advisable. 

When  inventories  such  as  that  contemplated  by  Form  92, 
show  the  value  of  material  in  any  store-room,  or  the  value 
of  any  departmental  cost  element  on  hand  to  be  more  than 
its  record  value,  the  difference  will  be  entered  in  the  adjust- 
ment group  under  the  column  headed  "Over."  If  the  actual 
value  is  less  than  the  record  value,  the  difference  will  be  en- 
tered in  the  "Short"  column.  Each  commodity-  or  schedule 
is  treated  on  a  line  by  itself,  and  where  the  stock-room  record 
is  kept  by  different  kinds,  grades,  sizes,  or  other  specifications, 
the  individual  items  of  the  record  are  adjusted  to  agree  with 
the  facts. 
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In  the  case  of  schedules  or  production  orders,  on  the  other 
hand,  the  various  departmental  cost  elements  have  to  be  taken 
as  a  whole  for  the  reason  that  specific  charges  have  not  been 
made  against  the  various  schedules  or  production  orders  in 
process  as  such,  but  have  been  made  against  the  cost  elemental 
accounts.  Individual  stock  accounts  and  departmental  ac- 
counts may  be  given  debit  or  credit  as  necessary,  the  posting 
being  taken  from  the  inventory  sheets.  The  controlling  entry 
will  be  made  from  the  totals  of  the  adjustment  group  on  these 
same  inventory  sheets.  If  the  net  balance  is  "Over,"  it  will 
be  credited  to  the  reserve  account  for  Over,  Short  and  Dam- 
age. If  it  be  a  "Short"  balance,  it  will  be  charged  to  the 
debit  side  of  the  same  account. 

As  a  precautionary  measure,  each  month  an  arbitrary 
amount — determined  by  the  nature  of  the  business  and  past 
experience — is  credited  to  the  Over,  Short  and  Damage  Ac- 
count in  the  reserves  and  charged  to  the  manufacturing  ex- 
pense of  the  business.  This  should  make  a  sufficient  provision 
for  any  waste,  leakage,  weaknesses,  or  underestimating  of 
values  in  factory  operations.  Waste  and  shortage  should, 
of  course,  be  overcome  as  far  as  possible,  but  sufficient  pro- 
vision should  be  made  to  safely  cover  a  reasonable  amount  of 
loss  from  these  causes. 

When  a  second  inventory  is  taken  it  will  not  be  necessary 
to  write  up  a  second  sheet,  since  the  original  sheet  may  take 
the  place  of  a  master  sheet  and  a  properly  ruled  slip  sheet  l)e 
used  in  connection  with  it. 


CHAPTER  XXII. 
THE  MACHINE-HOUR  PLAN. 

DETERMINING  INSTALLATION  AND 
MAINTENANCE  COSTS. 

§  236.    The  Machine  Hour. 

As  graphically  described  by  Mr.  Church,  the  machine- 
hour  plan  is  a  method  of  distributing  manufacturing  costs 
"through  the  point  of  the  tool/'  Perhaps  more  accurately, 
the  method  is  described  as  the  distribution  of  manufacturing 
costs  "through  the  machine,"  since  the  method  is  applicable 
to  mechanisms  such  as  looms,  printing  presses,  annealing  fur- 
naces, cranes  and  the  like,  which  are  lacking  in  point. 

Under  the  machine-hour  plan,  rent,  light,  heat,  power, 
and  the  hundred  and  one  other  items  that  go  to  make  up  the 
usual  overhead  expense,  become  for  the  most  part  direct  ex- 
pense, charged  in  proper  proportion  to  each  machine  or  group 
of  machines,  the  total  affording  a  basis  for  a  proper  machine- 
hour  charge.  This  charge  is  "loaded"  on  the  product  of  the 
machine  or  group  of  machines,  according  to  the  number  of 
hours  such  product  monopolizes  the  services  of  such  machine 
or  any  one  or  more  of  a  group  of  machines.  In  other  words, 
the  expense  applicable  to  a  machine  product  is  charged  to  it 
by  means  of  an  hourly  rate  for  the  use  of  the  machine. 

There  would  seem  to  be  no  reason  why  all  expense  should 
not  be  charged  through  the  machine  hour  and  the  author 
prefers  to  do  so,  but,  nevertheless,  as  stated  by  Mr.  Church, 
after  everything  that  can  be  charged  as  direct  expense  is  ex- 
hausted, the  small  remainder  of  indirect  expense,  together  with 
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lost  time,  etc.,  may,  if  desired,  be  distributed  as  a  supplementary 
rate. 

The  machine-hour  plan  of  cost  finding  has  a  wide  range, 
but  before  its  adoption  in  any  particular  case  a  careful  study 
of  conditions  should  be  made.  Where  properly  applicable, 
the  machine-hour  plan  is  undoubtedly  the  most  accurate,  and, 
once  installed,  the  simplest  method  of  cost  finding.  The 
difficulty  lies  mainly  in  its  first  installation — in  the  determina- 
tion of  the  exact  proportion  of  the  various  expenses  which 
may  be  fairly  charged  to  each  particular  machine  or  group 
of  machines  composing  the  unit. 

§  237.     Preliminary  Work. 

In  order  to  obtain  accurate  results  in  cost  finding  by  the 
machine-hour  method,  the  preliminary  work  must  be  particu- 
larly careful.  There  are  many  difficult  problems  to  be  solved 
and  unless  these  are  solved  properly  and  accurately,  the  whole 
fabric  will  be  weak. 

In  determining  the  cost  to  be  charged  to  each  machine 
or  group  of  machines,  complete  uniformity  of  practice  does 
not  obtain,  as  matters  of  detail  will  naturally  be  viewed  from 
different  standpoints  by  different  individuals.  As  long,  how- 
ever, as  the  sum  of  the  parts  equals  the  whole  in  the  distri- 
bution of  expense,  the  system  will  at  least  work  harmoniously, 
and  if  an  accurate  record  is  kept  of  the  original  figures  used 
in  arriving  at  the  installation  costs,  these  can  be  readjusted 
from  time  to  time  as  dictated  by  conditions. 

Under  the  machine-hour  plan  the  unit  need  not  neces- 
sarily be  the  individual  machine.  Groups  of  kindred  machines 
may  be  brought  into  so-called  "industrial  centers,"  and  these 
groups  treated  as  units.  Where  all  machines  are  practically 
alike,  divisions  of  the  department  need  not  be  made  at  all,  the 
entire  department  being  considered  a  unit.  Where  this  is  not 
advisable  on  account  of  the  large  number  of  machines  in  de- 
partments, as  in  the  case  of  the  spinning,  weaving,  and  knitting 
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in,dustries,  the  division  may  be  arbitrary,  or  may  be  deter- 
mined by  environment,  or  may  be  based  on  the  classes  of 
product. 

When  machines  are  grouped  in  this  way  the  hourly  rate 
is  applied  to  the  output  of  the  industrial  center,  group,  or 
division. 

§  238.     Individual  Machine  Records. 

Under  the  machine-hour  plan,  as  stated,  each  machine 
or  group  of  machines  is  treated  as  a  unit,  and  all  the  costs  ap- 
plicable to  the  operation  of  that  machine  or  group  is  charged 
to  it  individually.  This  necessitates  an  individual  record  for 
each  machine.  To  facilitate  this  and  as  a  convenient  method 
of  identifying  the  different  machines  for  general  purposes, 
each  should  bear  an  inventory  number  or  other  designating 
number  fastened  to  it  in  a  conspicuous  place. 

Forms  for  individual  machine  records  are  shown  in  Fig- 
ures 178,  179  and  189.  The  form  shown  in  Figure  189  will 
be  found  convenient.  On  it  space  is  provided  for  recording 
the  name  of  the  maker  of  the  machine,  the  date  of  its  pur- 
chase, the  factory  number,  the  price  paid,  and  other  relevant 
data.  Space  is  also  provided  for  recording  the  same  informa- 
tion in  regard  to  its  individual  motor,  where  used.  The  motor 
record  also  provides  for  entry  of  the  motor  horse  power, 
kilowatts,  volts,  and  revolutions  per  minute.  Any  other  equip- 
ment, such  as  air  hoists,  oil  or  gas  forges,  etc.,  used  exclusively 
with  the  particular  machine,  is  also  to  be  entered  on  its  record 
sheet. 

In  the  column  for  determining  installation  costs  are  found 
the  following  items: 

Value  of  Machine 
Value  of  Motor 
Value  of  Shafting 
Value  of  Supplies 
Total  Investment 
Interest  on  Investment 
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The  value  of  the  machine  is  based  on  the  original  pur- 
chase invoice,  or  otherwise  is  taken  from  an  inventory  or 
appraisement.  The  value  of  the  motor,  shafting,  and  supplies 
(special  tools  or  other  equipment  not  included  in  the  value 
of  the  machine)  is  determined  in  the  same  manner.  A  total  is 
then  drawn  and  the  annual  interest  on  the  investment  is  com- 
puted and  entered  on  the  record.  This  interest  entry  usually 
constitutes  the  first  item  of  cost  to  be  considered  and  is  per- 
haps the  easiest  of  determination. 

§  239.     Repairs  and  Depreciation.'*' 

For  each  individual  machine  an  annual  reserve  rate  must 
be  made  for  repairs.  If  there  is  an  accurate  record  of  repair 
costs  actually  incurred  in  the  past,  it  will  afford  a  basis  of 
expectancy  as  to  the  possibilities  of  the  future.  The  age  of 
the  machine  and  the  uses  to  which  it  is  put  bear  directly  upon 
the  amount  to  be  reserved  each  year  against  repair  charges. 
Reservations  or  allowances  for  repairs  are,  however,  at  the 
best  but  little  more  than  guesses.  Whatever  the  basis  of  the 
system,  it  is  much  better  to  place  the  amount  high  enough  to 
cover  all  possible  contingencies  than  to  place  it  too  low.  An 
over-reservation,  if  not  excessive,  can  do  but  little  harm.  An 
under-reservation  may  be  seriously  misleading. 

On  the  ma'chine  record  (Figure  189)  space  is  provided 
for  the  record  of  actual  repair  charges  and  also  space  for 
recording  the  annual  reserves,  so  that  in  close  proximity  a 
chronological  record  is  kept  of  the  successive  estimates  and 
of  the  related  facts. 

A  reserve  for  depreciation  is  equally  as  important  as  a 
reserve  for  repairs.  Objections  are  sometimes  raised  to  re- 
serves of  this  nature.  Frequently  this  is  because  those  in 
charge  desire  to  make  the  best  possible  present  showing  of 
profits  regardless  of  the  future.  Or  sometimes  such  objections 
are  based  on  the  claim  that  repairs  and  maintenance  having 

*  Set  Ch.  XIV,  "Maintenance  and  Depreciation/'  for  a  more  complete  considera- 
tion of  this  subject. 
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been  charged  to  revenue,  and  the  effectiveness  of  the  assets 
having  been  maintained,  these  assets  are  now  as  valuable  as 
when  first  acquired.  This  is  specious  reasoning,  but  noth- 
ing more,  for  no  matter  how  large  the  expenditures  for  re- 
pairs and  maintenance,  the  time  must  come  when  these  assets 
have  outlived  their  usefulness  and  will  require  replacement  in 
their  entirety. 

The  amount  to  be  reserved  for  depreciation  is  largely 
a  matter  of  estimate  and  intelligent  guessing,  but  with  the 
wonderful  improvements  being  made  in  machinery  from  year 
to  year,  it  is  wise  to  depreciate  liberally.  Such  depreciation 
should  not  only  be  against  the  natural  life  of  the  machine — 
which  can  be  estimated  with  reasonable  fairness — but  against 
obsolescence — the  time  when  the  particular  type  of  machine 
will  be  so  far  outclassed  by  more  effective  mechanisms  as 
to  make  its  continued  operation  economically  impossible.  It 
is  easy  to  conceive  of  conditions  which  might  necessitate  an 
entire  replacement  of  the  operating  mechanisms  of  a  plant 
within  a  few  years  of  their  installation,  and  while  such  short- 
term  replacements  are  not  usual  or  to  be  anticipated,  such 
liberal  provision  for  depreciation  should  be  made  that  when 
an  early  replacement  is  necessary  it  will  not  be  totally  unpro- 
vided against. 

"Allowing  the  property  to  wear  out  without  provision  for 

« 

replacement,  can  be  good  business  policy  under  only  one  con- 
dition,  namely,  if  the  business,  or  that  department  of  it,  is 
to  be  abandoned.  In  such  a  case  policy  requires  full  benefit 
to  be  got  from  the  plant  without  large  cost  for  renewal  and 
repairs.  The  property  must  be  exhausted  as  thoroughly  as 
possible.  An  easy  method  of  treating  depreciation  under  such 
a  condition  would  be  to  distribute  to  stockholders  all  net  re^ 
ceipts.  *  *  *  If  the  capital  was  originally  wisely  invested 
and  has  been  properly  employed,  the  stockholders  will  ulti- 
mately receive  back  their  original  investment  in  the  final  wind- 
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ing-up  of  affairs;  for  if  the  business  could  have  replaced  the 
worn-out  plant — as  it  could  if  prosperous — it  can  pay  the  stock- 
holders as  much  as  replacement  would  cost,  which  is,  of 
cQurse,  practically  the  original  capital.  *  *  *  Careful  ac- 
counting should  show  that  a  part  of  each  dividend  of  this  sort 
is  not  earnings,  but  is  simply  capital  returned  because  the  bus- 
iness has  no  further  use  for  it/'* 


§  240.    The  Annual  Charge. 

The  items  of  cost  already  discussed,  up  to  and  including 
depreciation,  are  footed  and  the  total  constitutes  the  total 
annual  charge.  This  represents  the  installation  costs,  so 
called,  and  these  costs,  with  the  exception  of  repairs,  continue 
to  accrue  whether  the  machine  is  used  or  is  allowed  to  re- 
main absolutely  idle.  Even  the  repair  charges  of  an  idle  ma- 
chine are  partially  absorbed,  at  least,  in  keeping  the  machine 
in  a  proper  condition  of  cleanliness  and  protected  from  at- 
mospheric conditions. 

It  must  be  borne  in  mind  that  it  is  not  necessary  to  make 
monthly  or  periodical  charges  of  any  kind  to  individual  ma- 
chine accounts  or  monthly  or  periodical  apportionments  of 
annual  charges,  since  these  have  already  been  calculated  in 
the  costs  of  the  individual  machine.  One  total  charge  each 
month  or  period  to  the  Factory  Ledger  controlling  account 
"Machine  Time,"  will  suffice  for  the  apportionment  of  the 
annual  charges  to  the  controlling  account. 

Besides  the  total  charge  to  the  Factory  Ledger  account 
"Machine  Time"  each  month  or  period,  there  is  also  to  be 
considered,  as  hereinafter  described,  the  "Term  Charges" 
which  include  the  cost  of  labor,  power,  machine  repairs,  and 
depreciation,  and  also  the  expense  burden.  The  monthly  or 
periodical  apportionment  of  annual  charges  and  of  these  term 
charges,  go  to  make  up  the  total  charge  against  "Machine 
Time"  account. 


*  Cole,  "Accounts,  Their  Construction  and  Interpretation/'  p.  80. 
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The  credits  to  the  Machine  Time  Account  come  from  the 
totals  of  the  various  time  reports  of  machine  time  used,  as 
more  fully  explained  in  §  276.  Any  balance  in  this  account,  be 
it  a  debit  or  a  credit,  is  of  the  nature  of  a  barometer,  or,  more 
specifically,  is  an  efficiency  gauge,  showing  the  performance 
of  the  department,  the  division,  or  the  entire  plant  as  a  whole. 


CHAPTER  XXIII. 

THE  MACHINE-HOUR  PLAN  (Continued). 
MACHINE  OPERATING  COSTS. 

§  241.     Operating  Costs. 

The  operating  or  term  costs  of  a  machine  consist  pri- 
marily of  items  having  to  do  with  the  actual  use  of  the  ma- 
chine after  its  installation.  Unlike  the  annual  charges,  which 
are  to  a  certain  extent  fixed,  the  operating  costs  vary  with  the 
time  the  individual  machine  is  in  operation,  and  to  properly 
collate  such  costs  a  special  cost  compiling  record  must  be 
maintained  for  each  machine. 

This  form,  called  a  "Term  Cost  Record,"  is  shown  in 
Figure  191.  It  can  be  made  up  in  slip  sheet  form,  all  the 
data  concerning  the  individual  machine  preceding  the  columns 
of  Figure  191,  appearing  on  the  master  sheet  alone.  Slip 
sheets  with  the  proper  column  ruling  are  then  inserted  each 
month  or  period,  thereby  avoiding  the  transcription  of  the 
machine  numbers  and  descriptive  matter  each  month.  The 
master  sheet  and  slip  sheets  are  identical  save  only  for  the 
additional  matter  on  the  master  sheet.  The  segregating  col- 
umns of  the  term  cost  record  are  as  follows : 


(I 

(3 
(4 
(5 

(6 

(7 
(8 


Total  Term  Charges 

Labor 

Chargeable  or  Productive  Hours 

Power  Units 

Power  Cost 

Compressed  Air  Units 

Compressed  Air  Cost 

Gas  or  Oil  Units 
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(9)  Fuel  Cost 

(10)  Diffusion  of  Expense 

(11)  Diffusion  of  General  Machines 

(12)  Credits  to  Diffused  Machines 

§  242.    Total  Term  Charges. 

In  this  column  are  recorded  the  totals  of  all  the  items 
on  the  sheet  against  a  given  machine  number  or  group  num- 
ber-^i.  e.,  the  totals  of  the  various  columns  from  two  to 
eleven,  inclusive.  This  grand  total  is  charged  to  the  con- 
trolling Factory  Ledger  account,  "Machine  Time." 

In  cases  where  the  machines  are  treated  in  industrial  cen- 
ters, divisions,  or  entire  departments,  the  term  cost  record 
need  not  be  used,  as  in  such  case  a  forni  similar  to  that  shown 
in  Figure  180,  providing  for  the  entry  of  both  annual  and 
term  charges,  will  be  found  more  convenient.  The  term  cost 
record  shown  in  Figure  191  is  designed  more  specifically  for 
use  where  costs  are  desired  on  individual  machines  or  small 
groups. 

§  243.     Labor. 

Each  machine  is  charged  with  the  cost  of  its  operator, 
and  his  assistants,  if  any.  In  cases  where  several  machines 
have  but  one  operator  in  common,  either  the  several  machines 
are  included  in  one  group  or  industrial  center,  or  if  the  costs 
of  the  different  machines,  outside  of  labor,  are  unequal  or  dis- 
proportionate, then  the  operator's  time  is  divided  among  them 
on  any  equitable  basis.  Such  a  division  is  desirable  in  the 
case  of  automatic  machinery  of  different  types  each  having  its 
individual  operating  cost.  In  cases  where  labor  is  to  be  di- 
vided among  different  machines,  it  is  oftentimes  possible  to 
accurately  record  the  time  spent  on  each  machine — particu- 
larly such  time  as  is  consumed  in  setting  up  or  making  ready — 
and  this  gives  an  absolute  labor  charge. 

Almost  any  desired  system  of  time  reporting  that  will 
show  accurately  the  starting  and  stopping  time  on  jobs  can 
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be  used  to  good  advantage  in, the  machine-hour  plan.  Start- 
ing and  stopping  time  is  essential  as  a  basis  for  charging  the 
machine  time.  It  is  also  essential  that  idle  time  be  reported, 
the  cause  being  indicated  for  efficiency  purposes. 

Some  record  subsidiary  to  the  term  cost  record  must 
be  used  to  summarize  the  labor  reports.  The  nature  of  the 
record  used  will  depend  entirely  upon  the  form  of  time  report 
employed.  Whatever  may  be  the  form  or  nature  of  the  labor 
records,  they  are  first  used  to  compute  the  employees'  earned 
pay,  after  which  they  may  be  handled  in  any  way  desired  to 
apply  the  charge  to  the  proper  individual  machine  or  group 
of  machines. 

Where  a  piece-work  coupon  plan  is  used  and  such  cou- 
pons are  pasted  upon  a  prepared  sheet  or  sheets,  then  the  totals 
can  be  inserted  in  the  term  cost  record.  Where  the  time  re- 
port is  similar  to  that  shown  in  Figure  123,  then  the  total  is 
arrived  at  by  use  of  a  collating  form  similar  to  that  shown  in 
Figure  179.  Where  individual  job  cards  are  used,  a  wide- 
carriage  listing  and  adding  machine  may  be  used  to  much  ad- 
vantage, particularly  if  equipped  so  as  to  list  job  numbers, 
the  hours  and  minutes  employed,  and  the  money  values  in- 
volved. Such  listing  can  be  done  on  large  down-ruled  sheets, 
to  be  kept  in  a  binder  as  permanent  records.  When  the  time 
cards  for  each  machine  are  listed  and  totalled,  the  labor  cost 
and  the  number  of  chargeable  or  productive  hours  may  be 
transferred  to  the  term  cost  record,  each  total  being  entered 
opposite  the  number  of  the  machine  to  which  it  applies. 

§  244.     Chargeable  or  Productive  Hours. 

The  chargeable  hours  of  the  term  cost  record  (Figure 
191)  are  the  total  number  of  hours  that  the  particular  machine 
opposite  which  the  items  are  entered,  is  used  on  specific  work. 
That  is  to  say,  in  individual  cases,  it  is  the  elapsed  time  in  hours 
and  minutes  from  the  time  the  operator  begins  the  preparation 
of  a  machine  for  a  certain  job  up  to  the  time  the  job  is,  as  to 


20 
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that  machine,  finished  and  the  machine  returned  to  normal  con- 
dition, excluding  all  time  spent  on  cleaning,  repairing,  and 
shut-downs  from  causes  not  incident  to  the  individual  job. 
The  chargeable  time  will  be  summarized  as  described  in  §  216, 
and  the  total  appearing  in  the  chargeable  time  column  will  be 
used  as  a  basis  for  allocating  power  costs  and  overhead 
charges,  and  will  also  be  used  in  compiling  efficiency  statistics 
concerning  the  individual  machine  or  group. 

§  245.     Power  Units. 

In  determining  the  cost  of  operating  a  given  machine  or 
group  of  machines,  it  is  necessary  to  make  tests  in  order  to 
arrive  at  proper  power  charges.  The  nature  of  these  tests 
depends  entirely  upon  the  character  of  the  machine  and  the 
general  classification  under  which  it  comes,  whether  a  ma- 
chine tool,  mixer,  loom,  spinning  frame,  hydraulic  press, 
.pneumatic  hammer,  etc.  Such  tests  are  primarily  the  function 
of  the  mechanical  engineer  in  so  far  as  volume  or  quantity 
of  power  consumed  is  concerned;  yet  as  a  broad  proposition 
it  devolves  upon  an  accountant  to  "count  the  cost." 

Under  ordinary  circumstances  the  "setting-up"  or  "make- 
ready"  time  will  average  well  among  machines  of  a  given 
class.  Hence  it  does  not  seem  necessary  to  go  to  the  extreme 
method  of  applying  the  power  charge  only  to  actual  running 
time,  though  theoretically  this  should  be  so.  As  a  matter  of 
fact,  a  machine  is  not  running  the  entire  time  that  the  job 
card  or  record  shows  it  to  be  in  use  on  a  given  job.  It  has 
been  monopolized  by  the  work,  but  powder  is  consumed  only 
when  the  machine  is  in  active  operation.  Hence,  power  should 
only  be  charged  for  the  active  operating  time. 

In  practice,  however,  no  such  fine  discrimination  is  nec- 
essary. Even  though  the  machine  is  not  operating  for  part 
of  its  reported  time,  the  power  for  its  operation  is  necessarily 
at  hand,  and  whether  this  power  be  used  or  not  for  the  time 
consumed  in  preparation,  does  not  to  any  great  extent  disturb 
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the  actual  power  cost.  Likewise,  the  "setting-up"  time  for 
machines  of  a  similar  class  is  nearly  the  same.  Hence,  a  charge 
on  the  basis  of  time  employed,  regardless  of  whether  this  is 
actual  operating  time  or  not,  works  no  distortion  of  the  dis- 
tributed cost. 

Where  two  sets  of  time  records  are  desired — i.  e.,  one 
record  for  the  machine  while  in  the  setting-up  or  preparatory 
stage  and  one  for  the  machine  while  in  motion — ^such  records 
are  readily  made.  The  author  does  not,  however,  advise  this 
multiplication  of  records  except  in  cases  where  extreme  accu- 
racy of  result  is  desired  and  where  power  is  purchased  either 
in  the  form  of  electric  current  or  steam,  its  exact  cost  being 
therefore  easily  determinable. 

When  the  power  consumption  has  been  determined  after 
one  or  another  of  the  plans  set  forth  in  §§  141-146,  it  should 
be  recorded  on  a  form  similar  to  that  shown  in  Figure  189.  A 
similar  record  may  also  be  made  on  the  master  sheet  of  the 
term  cost  record  shown  in  Figure  191,  so  as  to  be  conveniently 
at  hand  for  use  each  month  or  period  in  ascertaining  the  num- 
ber of  units  chargeable  to  each  machine.  The  method  of  de- 
termining the  power  units  consumed  is  to  multiply  the  power 
unit  rate  of  each  individual  machine  or  group  by  the  number 
of  productive  or  chargeable  hours  as  shown  in  "Chargeable 
Hours"  column  of  the  term  cost  record,  setting  down  the  re- 
sult in  "Power  Units"  column  of  the  same  form. 

The  process  or  operation  of  determining  the  power  ap- 
plicable to  individual  machines  is  performed  but  once  unless 
physical  conditions  change,  when  as  a  matter  of  course  a  new 
test  becomes  necessary.  Ordinarily,  the  correct  basis  once 
determined,  may  be  used  from  month  to  month  without  change. 

§  246.    Power  Cost 

The  power  units  having  been  determined  for  each  individ- 
ual machine  or  group,  column  four  of  the  term  cost  record — 
"Power  Units" — ^wiU  be  footed  and  the  total  number  of  units 
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be  divided  into  the  total  power  cost  assessed  against  the  sec- 
tion or  other  subdivision  of  the  department  in  which  the  par- 
ticular machines  happen  to  be  located.  The  result,  known  as 
the  power  constant,  is  used  in  each  individual  case  in  con- 
nection with  the  power  units,  one  multiplied  by  the  other  giving 
the  power  cost,  which  is  entered  in  the  "Power  Cost"  column. 

The  power  units  of  all  machines  driven  by  a  given  engine 
or  motor  should  all  be  included  in  one  total  so  as  to  arrive 
at  the  power  unit  of  that  engine  or  motor.  This  applies  even 
in  cases  where  one  large  engine  drives  all  the  machinery  in 
the  plant.  Such  a  plan  is  more  accurate  than  dividing  the 
power  first  as  between  the  separate  departments  and  then  sub- 
dividing among  the  various  machines. 

Whatever  the  plan  used  or  whatever  the  number  of  power 
centers,  each  center  should  be  the  basis  for  determining  the 
power  constant  within  the  scope  of  its  own  usefulness.  As  the 
sum  of  the  parts  must  equal  the  whole,  so  for  that  month  or 
period  the  sum  total  of  power  costs  charged  against  the  various 
machines  must  just  equal  the  cost  of  the  power  center  by 
which  such  machines  are  driven. 

In  the  case  of  hydraulic  machinery  a  column  for  water 
cost  can  be  supplied  in  the  term  cost  record.  The  water  cost 
may  be  determined  by  meter.  If  more  than  one  machine  uses 
water  power,  meters  can  be  made  the  basis  for  dividing  the 
cost  of  water  consumption  between  the  several  devices  which 
draw  their  supply  through  the  common  "onemeter." 

§  247.     Compressed  Air.    Fuel. 

The  four  next  items  of  the  term  cost  record — (6)  Com- 
pressed Air  Units;  (7)  Compressed  Air  Cost;  (8)  Gas  or 
Oil  Units;  (9)  Fuel  Cost — if  used  at  all,  are  handled  in  the 
same  manner  as  power  units  and  power  cost.  In  the  case  of 
fuel  cost,  where  coal,  coke,  or  oil  in  containers,  is  burned,  it 
may  be  necessary  to  tabulate  requisitions  or  other  forms  of 
stores  reports.  This  is  done  in  any  desired  simple  method  and 
the  total  of  such  tabulation  set  down  in  the  term  cost  record. 
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§  248.     Diffusion  of  Expense. 

A  close  and  careful  record  is  kept  of  departmental  costs. 
Iliis  record  includes  the  usual  manufacturing  expense  items, 
save  those  already  considered  under  annual  charges.  The 
distribution  of  this  expense  over  machines  is  most  readily 
and  accurately  effected  on  the  man-hour  basis,  as  discussed  in 
§§  98,  192,  and  193.  This  man-hour  is,  under  the  machine- 
hour  plan,  based  on  the  time  devoted  by  the  attendants  to 
their  machines. 

The  expense  costs  which  cannot  be  laid  on  the  individual 
machine  through  the  annual  charge,  do  not  from  their  very 
nature  fall  heavily  on  automatic  and  semi-automatic  machin- 
ery. A  consideration  of  such  items  will  undoubtedly  show 
that  their  distribution  on  the  man-hour  basis  gets  nearer  the 
truth  than  does  a  distribution  on  the  percentage  basis.  The 
effect  of  the  latter  plan  when  labor  is  used  as  a  basis,  is  to 
give  the  highest  burden  to  the  machine  with  the  highest  paid 
operator,  and  the  lowest  burden  to  the  machine  with  the  low- 
est paid  operator,  when,  as  a  matter  of  fact,  the  burden  of 
expense  properly  chargeable  to  a  certain  machine  is  usually  not 
affected  in  any  way  by  the  amount  paid  its  operator. 

Nor  is  the  burden  of  expense  laid  on  machines  with  great- 
er accuracy  through  the  cost  of  material,  since  the  overhead 
costs,  aside  from  interest  on  goods  in  process,  are  no  more 
nor  less  in  the  manufacture  of  brass  as  against  the  same  op- 
erations on  cast  iron ;  on  cotton  yarn  as  against  similar  opera- 
tions on  silk ;  on  news  ink  as  against  a  costly  carmine  ink.  A 
pound  of  steel  may  be  made  into  bolts  and  require  very  little 
time  and  machine  work,  or  it  may  be  made  up  into  thousands 
of  extremely  minute  hair  springs  and  require  many  hours  of 
treatment,  and  on  the  basis  of  material  the  burden  of  expense 
is  the  same  in  either  case.  A  percentage  on  labor  cost  would 
meet  such  a  situation  more  nearly  than  a  percentage  on  ma- 
terial cost,  but  in  neither  case  is  it  adequate.     The  element 
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of  time  as  introduced  by  the  man-hour  plan  conies  nearest 
of  all. 

§  249.    Diffusion  of  Expense  on  Man-Hour  Basis. 

The  author  strongly  advocates  the  man-hour  basis  for 
diffusion  of  indirect  expense,  operated  as  follows : 

In  each  department  in  which  the  machine  hour  is  used 
on  product,  all  of  the  overhead  costs  not  already  considered 
are  grouped  together  in  one  amotmt.  The  summary  sheet  il- 
lustrated in  Figure  180  will  be  found  convenient  for  the  pur- 
pose. The  total  indirect  cost  for  each  department  is  then 
divided  by  the  total  number  of  productive  hours — ^the  total 
number  of  hours  of  labor  given  to  productive  work — in  that 
department  for  the  month  or  period  imder  review.  This  gives 
the  amotmt  to  be  charged  against  each  productive  hour — i.  e., 
the  man-hour  constant.  This  is  charged  against  each  machine 
or  group  on  the  basis  of  the  number  of  hours  of  labor  given 
it  by  its  attendants  in  the  period  under  consideration.  Thus, 
if  a  machine  requires  two  men  to  operate  it,  and  the  labor  of 
each  for  the  period  of  four  weeks  amounts  to  220  hours,  the 
machine  is  charged  for  440  times  the  man-hour  constant  as 
its  share  of  overhead  costs  for  the  four- weeks'  period. 

If  one  man  operates  two  machines  alternately,  the  ex- 
pense burden  laid  on  each  of  these  machines  is  in  accordance 
with  the  number  of  hours'  attention  it  receives  from  the  opera- 
tor. In  cases  where  one  operator  watches  two  or  more  auto- 
matic machines  simultaneously,  the  expense  burden  is  equit- 
ably divided  among  the  machines  which  receive  his  attention. 

The  number  of  hours  to  be  charged  against  each  machine 
is  taken  from  column  3  of  the  cost  record  shown  in  Figure 
191,  save  in  the  case  of  automatic  or  semi-automatic  machines. 
In  the  case  of  such  machines  another  column  must  be  inserted 
between  columns  9  and  10  to  indicate  the  number  of  hours  of 
operator's  attendance,  column  3  being  left  to  represent  the 
number  of  hours  the  machine  is  employed  on  productive  orders. 
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§  250.    General  Machines. 

In  the  cases  of  some  machines  it  is  impractical  or  is  a 
physical  impossibility  to  charge  their  operating  costs  directly 
against  order  numbers,  as  for  instance  in  the  case  of  a  tool- 
grinding  machine,  which  sharpens  the  tools  for  a  number  of 
direct-producing  machines.  Such  machines  are  known  and 
treated  as  "general  machines."  Their  costs  are  determined 
just  as  costs  are  determined  for  other  machines,  but  under 
the  machine-hour  method  these  costs  are  spread  over  the  in- 
dividual machines  which  are  served ;  or  in  some  cases  the  costs 
are  merely  divided  equitably  between  the  departments  bene- 
fited. In  the  former  case  the  costs  become  a  part  of  a  con- 
trolling classification  known  as  "Machine  Time,"  and  in  the 
latter  case  become  a  part  of  the  departmental  burden,  and 
are  distributed  as  such. 

In  some  cases  where  machines  theoretically  belong  to  the 
machine-hour  or  direct-producing  class,  a  hardship  is  worked 
if  their  full  time  is  reported  against  individual  order  numbers. 
For  instance,  a  punch  may  be  employed  four  hours  on  a  job 
order  that  should  take  but  two  hours,  the  loss  of  time  being 
occasioned  by  the  many  interrupting  calls  made  upon  the 
punch  and  its  operator.  These  interruptions  may  be  due  to 
little  jobs  taking  but  a  few  minutes  each  but  which  must  be 
done  when  needed,  and  if  not  done  then,  one  or  more  men 
are  kept  idle.  These  short  jobs  cannot  always  be  planned  for 
ahead  or  for  any  definite  time  so  as  to  avoid  interferences. 
Under  such  circumstances,  it  is  not  feasible  to  charge  punch 
costs  against  each  of  these  small  jobs,  and  the  cost  card  for 
the  punch  cannot  be  accurately  kept.  The  best  plan  in  such 
cases  is  to  treat  the  entire  operating  cost  of  the  machine  and 
operator  as  a  part  of,  or  the  same  as  the  overhead  expense 
or  burden  of  the  department. 

In  cases  where  a  device  serves  two  departments,  the  cost 
may  be  spread  between  the  two  arbitrarily  on  a  basis  of  the 


212  COST-FINDING    PLANS 

average  time  given  to  each  department  or  on  any  other  equit- 
able basis  which  will  fit  the  local  conditions. 

In  large  machine  shops  there  are  usually  large  shears 
which  work  on  specific  order  numbers,  and  there  may  be  others 
in  various  parts  of  the  plant  which  are  for  use  as  needed  in 
short,  quickly  executed  jobs,  some  of  which  may  not  take  over 
three  minutes.  The  operating  cpst  of  these  latter  shears  is 
best  included  in  the  departmental  burden. 

The  usual  work  of  the  travelling  crane  is  of  too  inter- 
mittent and  varying  a  nature  to  be  charged  on  the  basis  of  ac- 
tive time,  or  to  specific  order  numbers.  Some  days  it  may  be  in 
constant  motion.  Again,  on  other  days  it  may  be  idle  more 
than  half  the  time.  Its  services  on  a  special  order  number 
may  be  performed  in  a  few  minutes,  or  may  take  half  a  day. 
There  is  no  general  rule  for  the  application  of  such  costs.  The 
conditions  surrounding  the  individual  mechanism  must  be 
studied  and  its  cost  be  distributed  with  due  regard  to  equity 
and  the  economic  possibilities. 

In  some  cases  the  travelling  crane  is  treated  as  a  depart- 
mental expense,  while  in  other  cases  where  it  serves  certain 
individual  machines,  the  cost  of  maintenance  is  spread  over 
the  machines  served,  the  service  rendered  being  closely  record- 
ed over  a  given  period,  so  as  to  give  a  fair  basis  of  apportion- 
ment. Thereafter  it  is  occasionally  checked  in  the  same  man- 
ner. In  determining  the  percentage  of  crane  cost  against  each 
machine  served,  the  character  and  weight  of  the  load  is  to  be 
considered,  as  well  as  the  length  of  time  the  crane  is  in  use, 
since  the  service  for  some  machines  involves  continuouslv 
heavy  work  while  for  other  machines  the  loads  are  lighter  and 
much  more  easily  handled. 

Where  two  or  more  machines  are  operated  in  a  group  by 
the  same  operator,  the  use  of  one  machine  following  another, 
as  for  instance  a  rolling  shears  and  a  flanger,  then  the  two 
or  more  may  be  included  in  one  group;  i.  e.,  that  particular 
shears  being  used  almost  exclusively  on  work  which  will  go 
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to  the  particular  flanger,  can  be  grouped  with  the  flanger  for 
cost-keeping  purposes.  Then  when  the  operator  or  operators 
start  a  job  on  the  shears,  they  do  not  ring  off  on  that  job  until 
the  work  has  been  passed  through  the  flanger,  the  two  ma- 
chines being  treated  as  one. 

The  same  idea  i^  sometimes  applied  in  the  case  of  cranes 
used  for  individual  machines.  A  crane  and  its  air  hoist  serv- 
ing one  machine  is,  both  theoretically  and  practically,  for 
cost-keeping  purposes,  a  part  of  the  machine  which  it  serves. 
Accordingly,  under  such  circumstances  figures  applicable  to 
the  crane  are  included  on  the  machine  record  of  the  machine 
it  serves.  Frequently  such  cranes  are  included  in  the  same 
inventory  group  number.  Where,  however,  cranes  serve  two 
or  more  machines  they  are,  as  stated,  treated  individually  and 
the  cost  is  divided  between  the  machines  served. 

§  251.     Diffusion  of  General  Machines. 

With  the  cost  worked  out  on  each  general  machine,  it 
becomes  a  simple  matter  to  spread  such  cost  over  other  ma- 
chines. In  the  act  of  distributing  the  cost,  each  individual 
general  machine  is  taken  in  turn,  and  on  its  own  line  on  the 
term  cost  record  the  combined  amount  of  the  annual  and  term 
charges  of  the  given  machine  for  the  period  under  review  is 
entered  in  column  12.  Thus  the  general  costs  of  machines 
4,  5,  and  6  summarized  are  as  follows: 


Machine  No. 

Annual  Charge 

Term  Charge 

Total  Co8t 

4 

5 
6 

2 
2 

3 

6 

3 
5 

8 

7 

14 

21 

These  are  general  machines  to  be  diffused  over  directly 
productive  machines  numbered  i,  2,  and  3  on  the  section  of 
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the  term  cost  record  which  follows.  This  term  cost  record 
also  shows  machines  4,  5,  and  6  duly  entered.  The  total  term 
costs  are  shown  in  column  i.  As  explained  in  §  240,  the  an- 
nual costs  are  not  shown,  but  for  machines  4,  5,  and  6 — ^which 
are  to  be  diffused — are  respectively  2,  2,  and  3,  giving  the  re- 
spective total  costs  8,  5,  and  8  as  set  down  in  column  12  in 
the  portion  of  the  term  cost  record  sheet  shown. 


Term  Costs 

Diffused  Machines 

Machines 

No. 

Column  I 

Column  a 

Column  5 

Column  II 

Column  13 

Total 

Uibor 

Power 

Charge 

Credits 

I 

13 

5 

2 

2     4 

2 

14 

4 

2 

6     2 

3 

20 

8 

5 

7 

4 

6 

4 

2 

8 

5 

3 

2 

I 

5 

6 

5 

3 

2 

® 

61 

26 

14 

21 
26 

31 

14 

61 

Machine  No.  4  with  its  total  term  and  annual  charges 
of  8,  is  spread  over  machines  i  and  2  in  column  11,  first  sub- 
column,  on  a  basis  of  25%  and  75%  respectively.  The  com- 
bined costs  of  machines  5  and  6  are  diffused  over  machines 
I,  2,  and  3  in  the  second  sub-column  of  column  11,  on  a  basis 
of  hours  of  productive  labor,  the  hours  not  being  shown  on 
the  term  cost  record. 

All  the  general  mechanisms  to  be  distributed  over  direct 
producing  machines,  will  be  handled  in  like  manner,  the  cost 
going  to  the  varying  machines  benefited.  In  the  count  of  items 
the  debit  items  will  largely  overbalance  the  credit  items,  but 
the  totals  of  columns  11  and  12  must  exactly  balance — a  safe- 
ty check  which  is  the  main  reason  for  the  use  of  the  two 
columns. 
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The  total  of  column  i  must,  of  course,  exactly  equal  the 
items  of  columns  2,  5,  and  11,  and  is  charged  to  the  con- 
trolling Factory  Ledger  account  called  "Machine  Time,"  the 
off-setting  credit  being  passed  to  or  absorbed  by  costs  of 
labor,  power,  and  machine  time.  The  actual  entry  may  or 
may  not  pass  credit  to  the  Machine  Time  Account  for  the 
charges  of  column  11,  as  the  accountant  may  see  fit.  If  he 
prefers  he  may  deduct  the  footing — ^21 — of  column  11  from 
the  total  charge — 61 — of  column  i,  the  entry  then  reading: 

Machine  Time 40 

Productive  Labor   26 

Power  Costs   14 

or  posting  all  footings  he  may  make  his  entry  read : 

Machine  Time 61 

Productive  Labor  26 

Power  Costs   14 

Machine  Time 21 

The  author  prefers  the  former  method  inasmuch  as  by 
it  only  the  actual  chargeable  machine  cost  is  shown  in  the 
Machine  Time  Account.  Under  the  latter  plan  the  items 
of  column  i  for  machines  4,  5,  and  6  have  no  real  place  there, 
because  they  are  included  in  column  1 1  in  the  cost  of  machines 
I,  2,  and  3.  The  proportion  of  annual  charges  belonging  to 
machines  4,  5,  and  6  are  also  included,  all  of  which  if  en- 
tered make  fictitious  figures,  detracting  from  the  statistical 
value  of  the  work. 

The  cost  of  maintaining  switch  engines,  self-propelling 
transfer  cars,  electric  hoists,  etc.,  etc.,  can  be  handled  in  the 
same  manner  as  the  cost  of  general  machines,  if  so  desired, 
being  spread  over  the  plant  by  means  of  such  equitable  method 
as  is  best  suited  to  the  needs  of  the  particular  case. 

Where  a  yardmaster's  record  is  maintained,  showing  the 
employment  of  cars,  it  is  sometimes  a  simple  matter  to  segre- 
gate the  cost  by  direct  charges.  If  this  is  too  burdensome  or 
top-heavy,  the  cost  may  be  distributed  equitably  by  means  of 
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tests.  These  tests  are  taken  periodically,  an  accurate  account 
being  kept  for  perhaps  a  week  at  a  time  of  services  rendered 
to  each  of  the  various  departments  and  a  fair  basis  being  thus 
arrived  at  for  an  arbitrary  division  of  the  costs.  Naturally 
some  portion  of  such  expense  is  properly  chargeable  against 
commercial  costs.  Usually  the  major  portion  falls  upon  the 
stores  department,  although  in  some  plants  the  passage  of 
heavy  material  from  one  department  to  another  is  a  very  large 
item.  The  conditions  in  each  individual  case  must  be  consid- 
ered specifically.* 

*  See  Ch.  XV,  for  a  full  consideration  of  this  subject 


CHAPTER  XXIV. 
THE  MACHINE-HOUR  PLAN  (Continued). 

THE  MACHINE  RATE. 

§  252.     Irregular  Use  of  Machines. 

The  usual  factors  to  be  taken  into  account  in  fixing  the 
machine  rate  are  the  annual  charges  and  the  term  charges 
which  have  already  been  discussed  (Chs.  XXII,  XXIII). 
Beyond  these,  other  factors  sometimes  enter  in.  Thus,  in 
many  factories  there  are  machines  which  were  purchased  with 
the  full  knowledge  and  expectation  that  they  would  not  be 
operated  continuously — machines  for  specific  purposes  which 
in  some  instances  may  not  be  used  more  than  twenty-five  times 
in  a  year.  Such  intermittent  use  entails  unavoidably  a  high 
machine  rate.  Again,  machines  of  large  dimension  capacity 
are  frequently  used  for  part  of  the  time  on  smaller  work 
than  that  for  which  they  were  designed,  this  being  done  in 
order  to  keep  the  machine  in  operation,  or  perhaps  to  save  the 
cost  of  buying  a  smaller  device  of  similar  nature.  Such  use 
also  entails  a  high  machine  rate,  although  the  average  cost 
per  hour  is  undoubtedly  less  than  it  would  be  if  the  machine 
were  idle  instead  of  operating  on  small  work.  The  smaller 
work  must,  however,  bear  the  penalty  of  a  high  rate  since  the 
operating  cost  is  not  materially  less  on  small  work  than  on 
the  larger  work. 

§  253.    Fixing  Machine  Rate. 

A  liberal  machine  rate  is  usually  a  wise  policy.  The 
manufacturer  who  attempts  to  increase  his  profits  by  fixing 
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his  rate  per  hour  for  individual  machine  time  too  low,  does  not, 
of  course,  reduce  the  actual  cost  in  any  way,  his  effort  only 
serving  to  build  up  a  deficit  on  the  cost  records  which  ulti- 
mately may  be  materially  harmful.  The  estimates  of  cost 
should  be  accurate.  The  past  performance  of  the  particular 
machine  should  be  carefully  reviewed  and  its  amount  of  prob- 
able active  use  per  year  be  based  upon  this  performance.  The 
management  or  cost  accountant  can  then  match  up  the  cost 
maintenance  and  operation  for  one  month  or  period  with  the 
apportionment  of  probable  active  hours  for  the  same  period, 
and  thus  determine  a  fair  and  just  rate  per  hour.  If  the  esti- 
mate or  guess  is  a  good  one,  then  the  work  put  through  the 
machine  for  the  period  will  exactly  absorb  the  allowed  cost 
for  that  period. 

If  the  efficiency  of  the  machine  can  be  raised  this  does 
not  mean  that  the  machine-hour  cost  is  diminished.  If  the 
volume  of  work  in  a  given  number  of  hours  is  increased,  the 
machine-hour  cost  remains  the  same.  It  is  spread  over  a 
larger  number  of  units,  thus  reducing  the  cost  per  unit,  but 
the  cost  per  machine  hour  is  not  reduced.  On  the  contrary, 
additional  power  consumed,  or  a  more  rapid  deterioration,  or 
other  causes  incident  to  the  more  rapid  operation,  may  slightly 
increase  the  machine-hour  cost.  Broadly  speaking,  the  only 
thing  that  will  materially  affect  4:he  machine  rate  is  an  increase 
in  the  number  of  hours  of  use,  and  this  is  not  always  con- 
trolled by  the  management  but  is  quite  often  controlled  by 
commercial  conditions. 

Where  a  ''filler''  is  resorted  to  for  keeping  machines 
busy  during  otherwise  idle  seasons,  such  work  participates  in 
the  regular  machine  rate,  as  otherwise  the  rate  on  regular 
work  must  be  higher  than  it  should  be,  or  the  rate  of  "filler" 
work  be  less  than  it  should  be.  There  should  not  be  two  rates 
for  the  same  machine  unless  the  operating  and  maintenance 
costs  are  actually  less  at  one  time  than  another. 
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§  254.     Applying  the  Machine  Rate. 

The  machine  rate  having  once  been  determined,  the  total 

number  of  chargeable  hours  of  the  machine  at  its  regular 

rate  per  hour  are  charged  to  the  individual  order  numbers  to 

which  the  services  of  the  particular  machine  have  been  given. 

The  grand  total  of  such  chargeable  hours  and  their  money 

values  are  treated  in  the  synthetical  or  controlling  accounts  as 

follows : 

Goods  in  Process     24000  hrs.     $18,755.10 

Machine  Time     24000  hrs.  $18,755.10 

The  total  amount  of  credit  for  the  month  or  period  for 

each  individual  machine  will  be  posted  to  the  machine  record 
(Figure  189).  The  costs  having  also  been  posted  on  the 
debit  side  of  the  same  account,  there  will  appear  in  regular 
ledger  form  the  total  debits  and  credits  to  the  individual  ma- 
chine— the  resulting  balance  one  way  or  another  showing, 
as  time  proceeds,  the  variation  of  performance  from  plan. 
This  is  not  always  true,  however,  as  certain  seasons  may  be 
known  in  advance  to  have  idle  time  during  which  costs  will 
accrue  to  be  absorbed  in  busy  seasons,  and  the  accumulating 
debit  balance  then  merely  represents  the  happening  of  the 
expected. 

§  255.    Trial  Balance  of  Machine  Records. 

The  controlling  account  "Machine  Time"  will  almost 
always  present  a  slight  difference  or  variation  between  ac- 
tual cost  and  estimated  cost.  This  variation  may  be  on  either 
side  and  under  ordinary  circumstances  should  not  be  large. 
The  balance  of  Machine  Time  Account  will,  together  with  the 
trial  balance  of  the  machine  records,  present  a  sharp,  concise 
reflection  of  the  actual  conditions. 

The  trial  balance  of  the  machine  records  must,  of  course, 
agree  with  the  controlling  account  "Machine  Time"  balance, 
balancing  if  it  balances,  or  varying  as  it  varies.  When  the 
Machine  Tim^  Account  does  not  balance,  this  variation  may  be 
due  to  balance  variations  on  a  number  of  the  machine  records. 


CHAPTER  XXV. 

THE  MACHINE-HOUR  PLAN  (Continued). 
THE  SUPPLEMENTARY  RATE. 

§  256.     Overhead  Expense. 

Under  the  machine  hour,  the  usual  expense  items,  includ- 
ing rent  or  expenses  of  maintaining  building,  charges  for 
power,  for  heat,  light,  labor,  etc.,  etc.,  are  charged  directly 
through  the  individual  machines  to  which  they  properly  belong, 
as  far  as  equitably  possible.  Beyond  these,  there  are  certain 
items  of  general  expense  which  occupy  the  position  of  the 
usual  '^overhead  expense"  and  when  not  charged  through  the 
machines  are  included  in  a  "supplementary  rate.''  There 
are  other  items  which  also  go  to  make  up  the  supplementary 
rate  which  will  be  discussed  later. 

§257.    Efficiency. 

For  accurate  cost-keeping  under  the  machine-hour  meth- 
od, a  standard  of  efficiency  must  be  determined  for  each  ma- 
chine. The  determination  is  a  difficult  one.  What  constitutes 
100%  of  efficiency — the  highest  output  of  the  machine  under 
ideal  conditions — and  what  portion  of  this  is  the  maximum 
efficiency  of  the  machine  under  existing  conditions,  and  may 
not  today's  maximum  efficiency  be  attained  or  even  exceeded 
six  months  hence  by  means  of  improved  conditions  and  better 
methods  ? 

Conditions  vary  so  that  it  is  not  possible  to  formulate 
any  fixed  rules  for  the  determination  of  machine  efficiency. 
Precisely  parallel  conditions  do  not  exist  in  different  factories, 
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and  the  method  of  determination  that  may  fit  one  plant  may 
be  absolutely  wrong  in  both  theory  and  practice  in  another 
seemingly  similar  plant.  The  conditions  of  each  plant  must, 
therefore,  be  analyzed.  Tests  must  be  made  and  the  effi- 
ciency of  each  machine  be  determined  in  the  light  of  the  in- 
formation so  obtained. 

The  maximum  efficiency  of  the  individual  machine  in  its 
own  environment  having  once  been  determined,  the  records 
thereafter  will  show  any  variations  above  or  below  this  stand- 
ard and  afford  the  best  possible  basis  for  effective  efficiency 
work. 

§  258.    Efficiency  Variations  and  the  Supplementary  Rate. 

In  determining  machine  efficiency  the  maximum  output 
possible  under  existing  conditions  is  usually  rated  at  ioo%. 
In  practice  the  output  naturally  falls  below  this  -established 
maximum  efficiency.  Various  familiar  causes  are  responsible 
for  such  variation,  such  as  slow  workmen,  delays  on  account 
of  accidents,  shut-downs  for  lack  of  material  or  for  lack 
of  work,  etc.,  etc.  Whatever  the  cause,  the  difference  be- 
tween the  attained  efficiency  and  the  maximum  efficiency  con- 
stitutes a  loss  and  a  serious  loss,  of  which  account  must  be 
taken.  Under  the  machine-hour  method  this  loss  may  be  dif- 
fused through  the  supplementary  rate.  The  individual  ma- 
chine is  already  responsible  for  ioo%  efficiency,  and  any  loss 
from  wasted  capacity,  whether  due  to  a  failure  to  reach  full 
production,  or  a  failure  to  operate  at  all,  as  in  the  case  of  idle 
time  or  a  shut-down,  is  obsorbed  through  the  supplementary 
rate. 

As  to  the  nature  of  this  loss  thefe  is  not  entire  agree- 
ment. Mr.  Church*  does  not  regard  it  as  a  cost  at  all.  Re- 
ferring to  lost  time,  which  is  but  one  form  of  efficiency  fail- 
ure, he  says :  "It  is  even  somewhat  questionable  whether  any 
imperative  necessity  exists  to  express  this  waste  as  an  element 

•  "Production  Facton,"  p.  lai. 
21 
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of  the  cost  of  jobs  at  all.  Strictly  speaking  it  is  no  part 
of  such  cost.  If,  for  example,  only  half  the  machines  in  a 
shop  are  working,  half  the  resources  of  the  shop,  roughly 
speaking,  are  being  wasted.  Under  any  percentage  system 
the  incidence  of  indirect  charges  on  the  work  actually  going 
through  would  be,  roughly,  doubled.  On  the  production- 
factor  plan  the  incidence  at  the  tool  point  on  the  work  actually 
going  through,  would  remain  unchanged,  but  the  balance  of 
wasted  resources  would  be  known  as  a  separate  amount  and 
expressed  as  a  separate  percentage  of  the  normal  cost,  if 
desired.  *  *  * 

"In  practical  working  this  is  effected  by  what  is  termed 
a  'supplementary  rate.'  The  relation  of  such  a  rate  to  the 
normal  cost  must  of  necessity  be  arbitrary  for  it  is  not  in 
itself  a  cost  at  all  but  merely  the  ratio  of  wasted  capacity  to 
utilised  capacity" 

This  is  a  somewhat  fine  distinction.  For  all  practical 
purposes  wasted  capacity  is  a  cost.  Capacity  is  a  production 
factor  of  evanescent  nature  which,  not  used  at  the  time,  is 
lost  forever.  Its  cost  has,  however,  been  incurred  and  has,  or 
must  be  paid  for.  The  mere  fact  that  a  capacity  has  not  been 
utilized  to  the  full  does  not  lessen  the  fact  that  it  is  a  cost. 
If  material  is  purchased  and  spoiled  in  the  course  of  the  opera- 
tions necessary  to  convert  it  into  the  finished  product,  the 
waste  material  is  charged  up  as  a  cost.  Likewise,  if  capacity 
is  not  utilized  and  is  lost  even  more  irremediably  than  is 
spoiled  material,  it  is  also  a  cost. 

Though  this  is  true,  the  cost  is  of  a  peculiar  nature  and 
is  well  shown  separately  in  the  cost  records.  As  stated  by 
the  same  author,*  "In  all  percentage  systems  this  wasted  ca- 
pacity is  mixed  up  and  charged  along  with  utilized  capacity 
as  an  increased  total  incidence  of  expenditure.  No  doubt  one 
of  the  reasons  why  the  practical  mind  has  looked  coldly  on  all 
burden-distributing  systems  is  an  unconscious  perception  that 


•  t< 


Production  Factors,"  p.  122. 


THE  MACHINE-HOUR  PLAN  323 

they  cease  to  mean  anything  definite  as  soon  as  there  is  any 
departure  from  full  time  and  normal  work." 

In  other  words,  when  wasted  capacity  is  brought  into 
costs,  these  costs  are  not  stable  but  vary  possibly  from  day  to 
day,  according  as  the  work  runs.  If,  however,  this  is  the 
condition  there  is  no  reason  why  it  should  not  be  reflected  in 
costs.  On  the  contrary,  it  should  be  reflected  in  costs  and  all 
that  can  be  reasonably  required  is  that  it  be  reflected  in  such 
a  way  as  to  show  clearly  the  disturbing  element — i.  e.,  efficien- 
cy failure. 

§  259.    The  Function  of  the  Supplementary  Rate. 

The  supplementary  rate,  where  employed,  is  first  utilized 
to  distribute  such  items  of  expense  as  are  not  directly  charged 
through  the  machine.  It  is  then  utilized  to  distribute  wasted 
capacity.  A  very  clear  resume  of  both  the  machine-hour  plan 
and  of  the  function  of  the  supplementary  rate  is  given  by 
Mr.  Church  in  the  following  quotations  :* 

"The  full  outline  of  the  new  plan  may  now  be  seen.  First 
we  consider  each  machine  as  an  independent  production  cen- 
tre, allocating  to  such  centres  all  the  expenses  and  charges 
which  can,  on  reasonable  analysis,  be  considered  chargeable 
as  a  composite  rent  or  machine  rate  for  all  the  factors  of 
production  therein  concerned.  Second,  we  charge  to  a  monthly 
shop-charges  account,  all  charges  whatever  incurred  by  that 
shop,  including  all  the  items  specifically  represented  in  frac- 
tional detail  by  the  machine  rates,  and  also  including,  of 
course,  such  general  items  as  cannot  be  represented  in  the  ma- 
chine rates,  of  which  the  most  obvious  item  is  the  supervision 
of  a  head,  or  foreman. 

"Then,  as  each  machine  is  occupied  on  jobs  the  latter 
are  debited  with  so  much  per  hour  as  machine  rate,  and  at  the 
end  of  the  month  the  total  amount  so  earned  by  the  machines, 
is  deducted  from  the  total  shop  expenses,  leaving  a  balance 
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which  is  distributed  over  the  same  jobs  as  a  supplementary 
rate.  The  ratio  of  the  supplementary  rate  to  the  amount  dis- 
tributed by  the  machine  rates  forms  a  varying  barometer, 
whose  fluctuation  is  an  index  to  the  current  efficiency  of  the 
shop. 

"It  will,  of  course,  be  obvious,  from  what  has  already 
been  said,  that  when  the  machines  are  all  running  full  time 
the  supplementary  rate  will  consist  of  the  general  charges 
alone,  such  as  the  foreman's  wages,  which  have  not  any  in- 
dividual connection  with  particular  machines.  This  will  be 
the  condition  of  maximum  efficiency  in  the  shop.  In  propor- 
tion as  all  machines  are  not  kept  full  of  work  all  the  time,  this 
ratio  of  the  supplementary  rate  to  the  amount  distributed  by 
the  machine  rate  will  begin  to  rise." 

As  will  be  noted  under  Mr.  Church's  plan,  the  only 
charges  against  machines  for  failure  in  efficiency  is  when 
they  are  not  kept  fully  employed.  Failure  to  attain  the  full 
output  even  though  running  at  full  time  is  not  shown  as  an  in- 
dependent charge,  but  may  only  be  discovered  by  the  lessened 
ratio  of  production  or  the  higher  machine  rate  on  each  unit  of 
production.  When,  however,  they  are  charged  with  a  fair 
maximum  efficiency  production  any  failure  to  attain  the  prop- 
er output  is  at  once  reflected  in  results. 

As  stated  by  Mr.  Church,  the  lost  time  of  the  supplemen- 
tary rate  "merely  represents  the  accidental  circumstances  of 
the  shop  during  the  period,  and  to  that  extent  is  a  barometer 
of  conditions. 

"It  may  be  asked,  why  go  to  the  trouble  of  distributing 
it  ?  There  is  in  fact  no  particular  advantage  in  doing  so  from 
the  costs  standpoint.  As  it  only  represents  the  elimination 
from  normal  costs  of  something  that  would  otherwise  conceal 
them,  any  significance  that  the  ratio  possesses  can  be  just  as 
well  expressed  by  a  single  monthly  total  made  known  to  the 
responsible  parties.  Its  distribution  is  in  fact  a  concession  to 
those  who  like  to  see  every  item  of  expense  'distributed'  over 
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work,  without  regard  to  whether  such  distribution  teaches 
anything  or  not.  *  *  * 

"It  will  be  obvious  that  when  the  costs  of  all  work  done 
in  the  month  are  taken,  the  total  expense  will  have  been 
charged  to  it  in  two  portions,  viz. : 

Total  Shop  Expense  in  a  Given  Period 

Utilized  expense,  transferred    to    work    at    tool    point. 
Wasted  expense,  transferred  to  work  per  Supplementary 

Rate  on  an  hour-value  basis,  as  a  separate  element  of 

cost. 

"It  must  not  be  overlooked  that  the  ratio  of  wasted  to 
utilized  capacity  is,  in  itself,  a  most  important  and  significant 
figure,  *  *  *.  It  is  a  figure  of  the  utmost  interest  to  the 
management,  but  whether  anything  is  gained,  from  the  costs 
point  of  view,  by  expressing  it  as  a  portion  of  individual  costs 
is,  as  stated  above,  a  matter  open  to  argument."* 

The  theory  of  the  supplementary  rate  is  well  rounded 
out  by  Mr.  Church's  exposition,  but  under  ordinary  conditions 
the  author  doubts  the  wisdom  of  the  refinement  of  detail  in- 
volved. Unless  the  conditions  are  peculiarly  advantageous, 
it  is  liable  to  cause  congestion  in  the  accounting  department 
and  perhaps  tend  to  becloud  the  sought-for  results. 

Mr.  Church  shows  labor  in  his  tabulation  as  a  distinct 
item  separate  and  apart  from  the  cost  of  the  machine  service, 
this  latter  alone  being  expressed  as  an  "hourly  rate  at  the  tool 
point."  The  author  does  not  take  issue  with  Mr.  Church  but 
prefers  to  include  the  labor  costs  s^nd  all  other  component  costs 
including  the  supplementary  rate,  in  the  "hourly  rate  at  the 
tool  point."  By  so  doing  clerical  operations  are  minimized 
and,  when  desired,  the  hourly  cost  can  be  quickly  and  easily 
segregated  into  its  elements  by  reference  to  the  record  of  the 
individual  machine  (Figure  189) — a  barometer  which  tells 
plainly  the  story  of  its  performance. 

In  the  case  of  textile  and  similar  industries  where  groups 
of  machines  are  treated  as  industrial  centers,  and  labor  is 
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paid  for  at  piece-work  rate,  it  has  been  the  author's  practice 
to  keep  a  sharp  record  of  idle  hours  by  "cause"  numbers,  but 
not  to  go  to  the  extent  of  actually  charging  the  lost  capacity  of 
such  hours  to  a  ledger  account  or  other  record  of  positive  fi- 
nancial entry.  The  magnitude  of  the  totals  of  idle  machine 
time  from  avertible  causes  in  a  single  month,  is  at  times  start- 
ling. Indeed,  one  of  the  chief  functions  of  the  machine-hour 
plan  is  to  enable  the  management  to  anticipate  and  prevent 
such  losses. 

§  260.    The  Fixed  Machine  Rate. 

It  may  be  well  to  differentiate  the  principles  involved  in 
the  machine-hour  method  from  those  of  the  so-called  "fixed 
machine  rate."  In  this  latter  method  "all  the  charges  relat- 
ing directly  to  the  machine  or  process  are  entered  in  the  cost, 
precisely  in  the  same  manner  as  in  the  other  system.  But  the 
indirect  expenses  in  the  new  machine  rate  are  distributed  over 
the  machines  or  processes,  and  included  in  the  machine  or  pro- 
cess cost,  in  calculating  the  rate  per  hour;  whereas,  in  the 
fixed  machine  rate,  the  indirect  expenses  which  cannot  be 
identified  with  particular  machines  or  processes  are  pro-rated 
over  the  entire  production  on  a  percentage  or  some  other  basis. 

"The  fixed  rate  method  differs  from  the  other  also,  in 
that  the  rate,  to  begin  with,  is  based  on  an  estimate  or,  at 
best,  on  what  happened  during  some  previous  period.  It  also 
assumes  an  efficiency  of  100  per  cent,  in  running,  which  is  a 
condition  that  has  never  been  known  to  exist.  Crediting  the 
departmental  indirect  expense  account  with  charges  based  on 
running  maximum  time,  where  the  product  is  only  charged 
with  the  actual  running  expenses  of  the  machines  when  they 
are  at  work,  necessarily  produces  a  credit  balance  for  the  in- 
direct expense  account  in  a  comparatively  short  time.  That 
is,  the  indirect  expenses  of  the  department  appear  in  the 
charges  to  the  production  as  being  much  greater  than  they 
really  are.     Compensation  for  these  extra  charges  must  be 
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made  somewhere,  or  the  costs  obtained  would  be  nothing  short 
of  ridiculous.  Therefore,  the  difference  or  the  amount  by 
which  the  indirect  expense  account  exceeds  the  actual  charges, 
is  deducted  from  the  general  indirect  expenses  before  they 
are  distributed. 

"The  nature  of  this  proposition  can  be  understood  more 
clearly  when  it  is  considered  that  if  there  are  a  great  number 
of  machines  idle,  the  general  indirect  expenses  appear  to  be 
much  diminished.  In  fact,  if  a  major  part  of  the  equipment 
were  not  at  work  they  would  disappear  entirely.  At  the  very 
best,  this  results  in  a  distribution  that  is  so  inexact  as  to  be 
valueless  to  the  manufacturer.  Nor  is  it  correct  in  amount, 
when  considered  in  its  entirety.  The  plan  of  deducting  the 
rate  of  idle  machines  from  the  general  indirect  expenses  as- 
sumes that  there  are  no  direct  expenses  whatever  connected 
with  the  machine  while  it  is  standing  idle.  But  we  have  seen 
that  this  is  not  true.  Interest,  floor  space,  rent  and  depre- 
ciation, to  a  more  or  less  extent,  besides  other  expenses  of 
this  nature,  go  on  just  the  same,  and  no  provision  is  made 
for  their  incorporation  in  the  true  costs  of  the  plant.  *  *  * 

"The  differences,  and  resulting  errors,  are  accentuated 
because  the  rate  is  based  on  full  running  time,  instead  of  the 
average  or  actual  running  time,  which,  after  all,  is  the  logical 
basis  for  a  machine  rate.  It  is  not  a  question  of  what  a  ma- 
chine can  do  but  what  it  does  do,  day  in  and  day  out,  even  if 
this  represents  only  40  per  cent,  efficiency."* 

In  the  machine-hour  method  as  set  forth  herein,  it  will 
be  seen  that  what  are  called  annual  charges  (see  §  240)  are 
separate  and  distinct  from  term  charges  (see  §§  241,  242)  and 
that  while  inactive  machines  still  participate  in  the  annual 
charges,  they  do  not  participate  in  the  term  charges  save  only 
so  far  as  benefit  is  received. 


*  Nicholson,  "Factory  Organization  and  Costs,"  p.  54. 


CHAPTER  XXVI. 

THE  MACHINE-HOUR  PLAN  (Continued). 
OPERATING  DETAILS. 

§  261.    Method  of  Application. 

When  the  installation  and  maintenance  costs  of  machines 
have  been  scientifically  determined  and  the  rate  per  hour  for 
each  individual  machine  has  been  worked  out,  the  application 
of  machine  costs  becomes  not  unlike  that  of  labor  costs  and 
is  best  effected  by  means  of  time  or  job  reports  (see  Ch.  VIII). 
Any  suitable  plan  of  report  may  be  adopted,  but  in  order  to 
get  maximum  results  with  a  minimum  of  effort  the  regular 
job  cards  or  time  reports  should  serve  as  a  basis  for  the  ma- 
chine costs  charged  to  a  particular  job.  The  cards  then  gov- 
ern both  the  labor  time — when  charged  separately — and  the 
machine  costs. 

§  262.    Time  Reports. 

Where  the  product  is  of  a  nature  requiring  a  number  of 
varying  operations,  every  machine  work  job  should  have  a 
job  card  issued  for  it;  a  supply  of  such  cards  with  space  for 
the  workman's  number,  the  machine  number,  the  department 
number,  and  the  closing  date  of  the  current  pay  period,  being 
kept  in  stock  by  a  department  clerk  and  issued  by  him  as  new 
work  is  given  out.  One  such  card  is  given  to  each  operator  in 
charge  of  a  machine  and  such  operator  is  required  to  ring 
"on"  and  "off"  morning,  noon,  night,  and  overtime  for  all 
work  done  on  the  particular  job  during  the  current  pay  period. 
The  starting  time  is  rung  when  the  job  is  first  started,  and 
finishing  time  when  the  job  is  completed  or  is  suspended. 

328 
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In  cases  where  the  product  is  common  to  a  number  of 
machines  which  are  grouped  into  industrial  centers  or  divisions 
for  cost-finding  purposes,  as  for  instance,  looms,  spinning 
frames,  and  knitting  machines,  and  particularly  where  there 
is  but  little  variation  in  style  or  quality  of  product  of  the  in- 
dividual machine,  a  time  recording  clock  may  be  used.  Or 
when  the  work  done  is  on  a  piece-work  basis,  the  old  style 
brass  check  plan  may  be  used  for  in  and  out  time,  if  preferred, 
and  a  form  of  time  and  product  report,  such  as  shown  in  Fig- 
ure 124,  be  utilized.  This  form  is  properly  stamped  and  filled 
with  machine  numbers,  date,  etc.,  in  the  cost  office  once  each 
week  preparatory  to  its  use  by  the  operator  in  the  succeeding 
week.  The  registration  of  starting  and  stopping  time  on  the 
coupons  of  this  form  is  best  accomplished  by  a  time  recording 
device  in  the  department.  Any  variation  of  quantities  pro- 
duced comes  through  the  inspection  reports. 

§  263.    Grouped  Items. 

When  the  product  is  standard,  and  a  piece-work,  premium 
or  bonus  plan  is  used,  production  orders  put  in  work  can  be 
'  divided  into  suborders  of  a  fixed  amount,  as  for  instance,  of 
10,  25,  or  100  units,  depending  entirely  upon  the  nature  of 
the  product.  (See  §§  67,  227.)  By  dividing  orders  of  this 
kind  into  suborders,  the  work  is  handled  with  greater  compara- 
tive ease,  it  may  be  distributed  among  more  machines  so  as  to 
employ  the  highest  percentage  of  capacity,  cost  finding  is 
easy,  and  friction  in,  or  congestion  of  the  work  in  process  is 
avoided. 

When  this  plan  is  employed  a  form  similar  to  Figure 
23  may  be  used  to  advantage.  This  is  a  tag  in  the  nature  of 
a  job  follower,  which  is  properly  filled  out  in  the  order  de- 
partment and  issued,  one  tag  with  each  suborder  or  "item" 
as  these  suborders  are  sometimes  called.  When  an  operation 
is  started,  the  time  is  recorded  on  the  proper  stub  or  coupon 
of  this  tag,  and  when  the  operation  is  completed  on  all  the 
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pieces  included  in  the  "item,"  then  the  finishing  time  is  re- 
corded. The  operator  retains  his  stub  or  coupon  as  evidence 
of  the  work  he  has  done,  and  the  goods  together  with  the  re- 
mainder of  the  tag  are  passed  on  to  the  inspector,  who  may 
in  some  cases  be  merely  the  operator  on  the  next  operation. 
This  inspector  or  operator  becomes  responsible  if  he  signs 
for  something  not  perfect.  At  the  end  of  the  day  or  perhaps 
of  the  week,  the  operator  or  a  clerk  lists  the  coupons  on  a 
sheet  prepared  for  the  purpose  and  turns  them  over  to  the 
foreman  or  some  other  designated  person,  taking  a  receipt 
therefor. 

This  plan  has  a  great  many  strong  points  about  it  and 
but  few  weaknesses.  The  pay  record  of  the  employees  is 
easily  kept  without  confusion  or  errors,  and  the  coupons  can 
later  be  reassembled  with  the  master  stub,  or  be  utilized  under 
any  desired  segregation  of  recording  processes. 

§  264.     Application  of  Efficiency  Bonuses. 

Efficiency  bonuses  of  any  nature  whatsoever  should  not 
be  treated  as  a  supplemental  cost  but  should  be  included  with 
the  cost  of  labor  as  shown  in  column  2  of  the  term  cost  record 
(Figure  191).    There  are  three  reasons  for  this: 

(i)  The  volume  of  clerical  work  runs  into  almost  pro- 
hibitive proportions  if  efficiency  bonuses  are  kept  separate. 

(2)  When  by  any  course  of  reasoning  or  calculation  the 
difference  between  bonuses  and  labor  costs  has  been  carefully 
worked  out  and  comparisons  drawn,  the  results  are  in  the  main 
abstruse  and  of  so  little  cost-finding  value  that  "the  game  is 
not  worth  the  candle." 

(3)  Even  where  results  of  value  are  apparently  secured 
by  a  separate  application  of  efficiency  bonuses,  it  will  be  found 
on  investigation  that  the  same  results  could  be  brought  out 
automatically  through  the  action  of  the  individual  machine 
rate.  Nothing  should  be  introduced  into  cost  finding  that  can 
be  omitted  without  the  loss  of  necessary  or  desirable  results. 
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§  265.     Efficiency  Suggestions. 

If  any  high  degree  of  efficiency  is  to  be  obtained  under 
the  machine-hour  plan — or  any  other  system  of  costing — it 
must  be  brought  about  by  carefully  laid  plans  for  the  work  to 
be  performed.  If  individual  job  cards  are  used,  the  foreman  or 
clerk  must  prepare  the  cards  before  they  are  actually  neces- 
sary, so  that  workmen  need  lose  no  time  in  waiting  for  orders 
or  time  cards.  Where  cards  bear  the  stamp  number  of  the 
operator  or  the  machine,  together  with  other  designating  and 
safeguarding  data,  a  requisition  similar  to  that  shown  in 
Figure  112  should  be  used  as  a  prerequisite  to  the  issue  of 
cards. 

The  time  cards  called  for  by  the  requisition  should  cover 
the  probable  quantity  of  each  kind  needed  for  the  succeeding 
pay  period  for  each  employee  or  machine.  Usually  time  cards 
of  this  character  are  prepared  by  inserting  the  machine  num- 
ber by  means  of  an  adjustable  numbering  stamp,  and  also  by 
stamping  or  printing  in  the  date  of  the  next  pay  period,  to- 
gether with  the  department  number  or  letter;  and  in  cases 
where  piece-work  coupons  are  attached,  some  identifying  mark 
difficult  of  imitation  is  usually  stamped  or  printed  on  each 
coupon.  Frequently,  what  are  known  as  addressing  machines 
are  used  to  insert  the  name  of  the  operator  and  other  data. 

The  time  cards  when  prepared  are  sent  to  the  various 
departments  prior  to  the  beginning  of  the  pay  period  in  which 
they  are  to  be  used.  If  more  cards  are  needed  to  fill  out 
the  period,  they  are  furnished  on  requisition  as  before,  and  if 
at  the  end  of  the  period  a  few  remain  unused  they  are  re- 
turned to  the  cost  office,  properly  checked  up,  and  then  de- 
stroyed or  perhaps  merely  redated. 

Where  card  clocks  are  employed  and  the  registration  of 
daily  "in"  and  "out"  time  is  required  on  the  individual  job 
cards,  the  proper  clerk  will  at  the  beginning  of  each  pay 
period  have  new  cards  in  place  in  the  card  rack  fifteen  minutes 
or  more  before  the  official  starting  time  for  the  department. 
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New  cards  for  each  pay  period  present  a  number  of  advantages. 
An  argument  sometimes  urged  against  the  practice  is  the  em- 
barrassment caused  when  production  orders  are  started  in 
work  just  prior  to  the  beginning  of  a  new  pay  period.  This 
is,  however,  a  matter  of  minor  importance,  the  old  card  be- 
ing rung  "oflf"  at  the  close  of  its  period  and  a  new  card  is- 
sued and  rung  "on"  for  the  same  job  at  the  beginning  of  the 
next  period. 

Job  cards  should  be  made  out  ahead  for  all  employees 
who  register  on  a  given  job  number.  These  cards  can  be 
kept  filed  in  a  "jobs  ahead''  rack,  so  that  the  workmen  need 
lose  no  time  between  jobs.  Where  rush  jobs  come  in  for 
which  cards  have  not  been  prepared,  the  workmen  need  not 
wait  for  the  new  card  if  same  is  not  immediately  at  hand,  but 
ring  "off"  on  the  finished  or  suspended  card  and  proceed  with 
the  new  work,  and  the  foreman  or  his  clerk  can  write  in  the 
starting  time  on  the  new  card  with  his  pen,  affixing  his  ini- 
tials thereto.  No  one  else  should  have  this  privilege  save 
specified  officials. 

When  a  man  rings  "off"  on  a  job  card,  he  should  deposit 
it  in  a  box  kept  for  that  purpose.  If  the  job  be  finished  he 
will  put  the  card  in  the  "finished  jobs"  portion  of  this  box, 
but  if  otherwise  in  the  "unfinished  jobs"  portion.  Job  cards 
before  being  deposited  in  the  box  should  be  so  filled  out  or 
marked  as  to  show  the  condition  of  the  work.  For  this  pur- 
pose there  should  be  provided  on  the  reverse  of  the  job  card 
(see  Figure  97)  a  series  of  fractions  together  with  the  word 
"Finished."  If  the  work  is  estimated  to  be  three-fourths  fin- 
ished the  workman  puts  a  ring  around  the  fraction  "^"  with 
his  pencil.  If  he  thinks  it  is  about  one-fourth  done,  his  pencil 
ring  is  placed  around  the  fraction  "J4/'  etc.,  etc.  These  are 
merely  estimates  but  if  made  with  good  judgment  should  be 
fairly  accurate. 

Where  time  clock  registration  is  used,  some  plants  do 
not  require  the  employee  to  ring  "out"  unless  he  finishes  the 
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job  or  leaves  before  or  after  regular  quitting  time.  This 
practice,  however,  the  author  does  not  approve  as  it  leaves  an 
unnecessary  loop-hole  for  dishonest  practices.  Nor  is  it  to 
be  commended  for  its  saving  of  time,  for,  if  properly  trained, 
employees  will  pass  by  a  clock  of  modern  type,  and  register 
their  "out"  time  at  the  rate  of  forty-five  per  minute.  If  there 
is  any  inclination  toward  rushing  and  confusion,  a  person  in 
authority  should  watch  the  line  occasionally  and  displace 
and  send  to  the  rear  of  the  line  any  one  seeming  to  have  undue 
anxiety  to  get  in  or  out  ahead  of  his  fellows. 

The  time  clock  is  a  most  desirable  "efficiency"  adjunct. 
It  is  difficult  to  "beat"  a  time  clock.  Sometimes  it  is  done, 
but  as  a  rule  even  men  who  are  not  honest  on  principle  find 
it  best  to  be  honest  as  a  matter  of  policy  when  a  time  clock 
is  involved. 

§  266.    Non-Chargeable  Time. 

A  report  should  be  made  of  every  shut-down  or  delay, 
no  matter  what  the  general  plan  of  machine-time  cost  finding 
employed.  This  is  essential  if  efficiency  is  to  be  raised  to  its 
highest  possible  point. 

In  cases  where  prompt  records  are  kept  for  idle  time, 
the  operator  can  report  "off"  on  the  machine  time  card  and 
"on"  on  the  idle  time  card  when  the  delay  is  likely  to  be  ten 
minutes  or  more.  Shorter  periods  should  be  reported  on  the 
same  idle  time  card  but  the  entry  may  be  made  with  pencil. 
When  an  entire  department  is  required  to  shut  down,  the 
foreman  can  report  for  the  department  on  a  single  idle  time 
card  rather  than  to  require  each  employee  to  register  on  the 
clock.    The  most  frequent  causes  for  idle  time  are  as  follows : 

(i)  Waiting  for  stock,  or  mistakes  as  to  stock. 

(2)  Waiting  for  tools  or  other  appurtenances  depend- 

ent upon  others  for  delivery. 

(3)  Waiting  for  specific  orders  or  instructions,  a  con- 

dition usually  resulting"  from  insufficient  original 
information  or  inability  to  get  at  foreman,  etc. 
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(4)  Absence  of  operator  or  assistant. 

(5)  Lights  out. 

(6)  Improper  temperature. 

(7)  Spoiled  work  in  this  or  other  departments.     (The 

delay  occasioned  by  the  discovery  of  spoiled  work 
comes  properly  under  this  head  but  fwt  the  time 
consumed  on  the  rejected  product.) 

(8)  Power    off.      (Where    practicable,  this  idle  time 

should  be  used  for  machine  cleaning.) 

(9)  Supplies  or  equipment  exhausted. 

(10)  Cleaning  machine. 

(11)  Repairs  or  local  mechanical  difficulties  occasioning 

poor  action. 


§  267.     Cutting  Down  Lost  Time. 

Statistical  records  should  be  kept  of  all  shut-downs  and 
delays.  To  reduce  these  to  the  minimum,  the  various  depart- 
ments are  sometimes  pitted  against  each  other  by  means  of 
peak-sheets  and  percentages,  so  that  foreman  and  employees 
may  strive  to  have  as  good  a  record  as  possible.  Prizes,  to 
be  awarded  to  the  department  or  departments  with  the  highest 
attainment,  may  be  profitably  employed.  Such  prizes  are 
usually  offered  for : 

(i')  Lowest  record  for  idle  time  resulting  from  causes 

within  departmental  control. 
(2)   Greatest  gain  in  active  time  over  preceding  period. 

Where  any  such  plan  is  inaugurated  it  must  be  care- 
fully worked  out  at  the  start  and  a  formal  set  of  simple  but 
positive  rules  established,  more  particularly  to  determine  what 
shall  and  what  shall  not  be  considered.  Also  it  should  be 
understood  that  any  benefits  gained  by  the  men  through  their 
efforts  are  to  be  enjoyed  by  them  and  not  to  be  monopolized 
by  the  foreman.  The  competition  should  take  into  considera- 
tion spoiled  work,  particularly  when  the  work  was  spoiled 
within  the  department  where  it  was  discovered. 
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§  268.    Spoiled  Work. 

Spoiled  work  should  always  be  strictly  accounted  for. 
A  form  for  the  purpose  is  advantageous.  Figure  149  shows 
such  a  form  with  a  detachable  portion,  one  part  of  the  form 
providing  a  financial  record  for  the  cost  department  and  the 
other  part  having  blanks  for  a  statement  of  the  work  spoiled 
and  an  explanation  of  the  reason  for  such  spoilage. 

Spoiled  work  rarely  results  from  defects  in  the  machine 
or  its  operation,  and  the  machine  time  is  therefore  properly 
applied  to  spoiled  material.  Such  time  cannot  by  any  rea- 
sonable construction  be  spread  as  inactive  time,  since  the  ma- 
chine as  a  rule  will  have  properly  performed  its  functions. 
Losses  of  this  class,  therefore,  involve  not  only  the  loss  of 
the  spoiled  material,  but  the  loss  of  the  expense  and  the  labor 
expended  upon  this  material. 

§  269.    Handling  Time  Reports. 

When  the  machine  operator  reports  on  forms  similar  to 
one  of  those  shown  in  Figures  98,  102,  106,  107,  113,  118,  122, 
123,  or  128 — modified  for  machine-time  cost  finding — the  re- 
ports are  first  used  in  compiling  the  pay-roll  time  of  the  em- 
ployees. After  this  is  done,  as  a  report  of  this  form  cannot  it- 
self be  filed  under  the  order  number  or  numbers  to  which  it 
relates,  each  item  of  debit  to  an  individual  order  number  is 
posted  to  a  cost  compiling  sheet  or  record  of  some  kind. 

The  only  mechanical  aid  available  for  calculations  with 
forms  of  this  t)T)e  is  the  patented  device  known  as  an  automatic 
wage  calculator.  With  this  machine,  the  starting  and  fin- 
ishing times  are  duly  "set,"  a  lever  is  pulled,  and  the  elapsed 
time  with  its  equivalent  in  money  value  is  automatically 
printed.  As  the  device  will  separately  record  and  add  the 
items  of  both  time  and  money  values,  it  is  a  safeguard  against 
error  arising  from  lost  or  misplaced  cards.  A  subsidiary  form 
of  card  can  be  used  for  these  calculated  results,  and  with 
machine  numbers  and  order  numbers  properly  affixed,  the 
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subsidiary  cards  may  then  be  filed  under  the  order  numbers 
concerned  and  the  posting  from  the  original  card  be  eliminated. 

Forms  of  time  reports  similar  to  those  shown  in  Figures 
10 1,  117,  and  124  are  frequently  employed.  The  wage  cal- 
culator can  be  used  with  these,  as  also  may  certain  types  of 
time  recording  devices.  When  any  of  these  forms  are  used, 
the  pay-roll  time  of  the  employees  is  first  compiled,  after 
which  the  coupons  of  the  time  reports  are  detached  and  filed 
under  the  particular  order  numbers  to  which  they  apply. 

In  cases  where  the  machine  operator  makes  his  record 
on  individual  job  time  reports,  the  pay-roll  time  of  the  em- 
ployee will  first  be  compiled,  after  which  his  cards  or  reports 
can  be  filed  under  the  particular  order  numbers  to  which 
they  apply. 

§  270.    Separable  Machine  Time  Reports. 

A  convenient  method  of  handling  separable  machine  time 
reports — i.  e.,  individual  job  time  reports  or  reports  with  cou- 
pons for  individual  job  reports — is  to  file  them  in  a  container 
under  their  specific  order  numbers,  job  numbers,  pattern  num- 
bers, etc.,  as  the  case  may  be.  The  job  follower  (Figure  21) 
and  the  cost  card  envelope  (Figure  156)  are  good  examples 
of  such  containers. 

Another  good  method  of  handling  individual  job  time 
cards  is  to  provide  filing  drawers  in  which  for  each  machine 
number  appears  a  guide  card  bearing  the  corresponding  num 
ber.  As  the  reports  or  cards  are  collected  each  day  for  fin 
ished  jobs,  they  can  be  distributed  to  the  proper  drawers  in 
front  of  the  guide  cards  bearing  the  machine  numbers  to  which 
they  refer.  At  the  end  of  each  pay  period,  or  as  much  earlier 
as  is  advantageously  possible,  the  cards  are  calculated  both 
as  to  labor  cost  and  machine  time  value,  and  the  pay-roll  fig- 
ures are  compiled  therefrom,  preferably  by  listing  on  an  ad- 
ding machine,  the  totals  being  shown  in  pay-roll  form  as  in 
Figure  131  or  132. 
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After  the  pay-roll  data  has  been  utilized,  the  reports  or 
cards  are  refiled  by  order,  job,  pattern,  style,  or  other  desig- 
nating number  as  the  particular  plan  of  cost  application  may 
require. 

Guide  cards  are  necessary  for  this  purpose.  Where  the 
pattern  or  style  number  is  used  and  is  a  fixed  symbol,  then 
such  number  may  be  permanently  printed  on  the  guide  card. 
Where,  however,  progressive  job  or  order  numbers  are  used, 
then  divisional  guides  are  most  conveniently  prepared  to  repre- 
sent the  hundreds  and  thousands,  with  permanent  ciphers  for 
units  and  tens.  Thus  a  general  guide  card  of  this  nature 
might  be  numbered  24100.  Cards  are  then  numbered  from 
I  up  to  99  as  subdi visional  guides.  If  a  time  report  belongs 
to  job  24,127,  the  general  division  guide  24100  is  looked  up 
and  the  subdivision  27  is  found  and  the  report  filed  under  this 
guide  number.  As  orders  in  process  are  completed  the  re- 
ports filed  under  each  order  number  are  utilized  as  may  be 
necessary  and  are  then  permanently  filed.  The  subdivisional 
cards  are  then  ready  for  use  under  some  other  general  division. 

It  sometimes  happens  when  this  system  is  employed  that 
a  few  much  delayed  or  long  time  jobs  are  still  active  when 
all  the  other  jobs  under  that  subdivision  have  been  completed. 
In  such  case  a  few  cards  numbered  in  pencil  may  be  used  for 
these  "hold  over"  jobs  and  the  subdivisional  guide  cards  be 
released  for  use  under  a  new  general  subdivision. 

The  summarization  of  the  data  filed  under  the  order  or 
job  numbers  may  be  left  until  the  end  of  the  cost  period.  It 
might  even  go  over  until  the  operations  on  that  particular 
order  or  job  number  are  entirely  completed,  but  such  pro- 
cedure is  not  ordinarily  advisable  since  the  greatest  benefit 
of  any  efficient  cost  finding  plan  is  not  obtained  unless  there 
is  a  cleaning  up  of  all  cost  records  every  monthly  or  four- 
week  period.  It  is  easily  seen  that  if  this  is  not  done  there 
never  would  come  a  time,  save  by  the  merest  chance,  when  a 
given  machine  record  (Figure  189)  would  show  all  of  the 
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credits  that  were  due  it,  as  some  of  the  cards  representing 
certain  hours  of  its  use  would  almost  certainly  be  lying  un- 
recorded in  the  job  or  order  number  file. 

Where  the  numeric  file  plan  is  followed  the  material 
cards  or  requisitions  can  be  handled  in  the  same  manner  as 
the  time  reports. 


CHAPTER  XXVII 
THE  MACHINE-HOUR  PLAN  (Continued). 

PRODUCTION  RECORDS. 

§  271.     Production  Classification. 

When  the  elements  of  cost  against  an  order  number  have 
been  compiled,  the  totals  of  each  should  be  recorded  on  the 
Production  Register  shown  in  Figures  24,  25,  26.  In  connec- 
tion with  this  form  the  master  sheet  (Figure  24)  is  used  where 
secrecy  is  desirable.  Four  classifications  of  shop  order  num- 
bers are  provided  for  on  this  form,  as  follows : 

(i)  Machine.  This  refers  to  specific  orders  for  given 
quantities  of  finished  machines — or  in  other  cases 
than  machine  building,  units  of  product.  All  com- 
pany work  partaking  of  the  nature  of  a  capital 
expenditure  is  included  under  this  head. 

(2)  Stock,  This  designates  any  portion  or  parts  of  pro- 
duct made  in  anticipation  of  future  needs. 

(j)  Repairs.  This  covers  all  work  done  on  spare  or 
repair  parts  to  be  sent  out  at  once  on  commercial 
orders. 

(4)  Expense.  This  covers  all  work  produced  for  the  use 
of  the  concern  and  not  chargeable  to  capital  ex- 
penditures. 

In  practice  a  designating  serial  number  is  given  to  every 
order  under  each  of  these  classifications,  though  the  orders 
under  each  classification  do  not  usually  appear  on  the  Pro- 
duction Register  in  uninterrupted  sequence.  Thus  the  order 
numbers  on  a  given  page  of  the  Production  Register  may  be 
as  follows : 

339 


340 
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Line  No. 

Machine 

Stock 

ReTMin 

Expense 

I 

3,092 

2 

19.704 

3 

19,705 

4 

27,914 

i 

19,706 

27,915 

7 

",309 

8 

3.093 

9 

19,707 

lO 

II 

27,916 

12,310 

12 

12,311 

13 
14 

19,708 

27,917 

15 

3,094 

As  will  be  seen,  an  unbroken  succession  of  orders  as  a 
whole  is  maintained  on  the  Register,  but  not  as  to  each  class 
of  product.  In  each  class  of  product,  however,  the  successive 
order  numbers  bear  a  serial  designating  number. 

Each  successive  master  sheet — where  these  are  used — 
bears  a  progressive  number  and  the  month  in  which  the  first 
entry  is  made  upon  it.  So  long  as  it  is  in  active  use,  or  any 
of  the  order  numbers  listed  upon  it  are  unfinished,  the  master 
sheet  is  deemed  alive  or  active.  When  there  are  but  few  re- 
maining order  numbers  upon  a  sheet,  it  is  expedient  to  carry 
these  forward  to  a  new  master  sheet,  indicating  the  new  sheet 
number  on  the  old  sheet  under  the  column  headed  "For- 
warded to  Sheet  No." 


§  272.    Production  Charges. 

Each  line  number  on  the  master  sheet  represents  an  order 
number,  and  the  corresponding  line  number  on  the  correspond- 
ing slip  sheet  (Figure  25),  i.  e.,  the  active  slip  sheet  which 
bears  the  same  progressive  master  sheet  number,  will  give  the 
line  on  which  entries  are  to  be  made  for  that  given  order 
number.    The  slip  sheets  have  columns  for  charges  as  follows : 

(i)  Material — Parts,     This  covers  the  raw  material  in 
semi-finished  product,    with    labor    and    expense 
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added,  and  includes  those  parts  known  as  semi- 
finished product,  made  for  stock  usually  in  ad- 
vance of  immediate  necessities  and  withdrawn  on 
requisitions  or  other  withdrawal  reports. 

(2)  Material — Raw,  This  includes  any  material  pro- 
duced for  the  particular  job  or  drawn  from  stock 
on  requisitions  or  other  withdrawal  reports. 

{^)  Machine — Hours  and  Cost.  This  refers  to  the  ma- 
chine time  reports  already  fully  explained. 

(4)  Labor — Hours  and  Cost, 

(5)  Expense — Direct,    This  includes  all  items  of  expense 

incurred  for  specific  order  numbers  and  therefore 
not  to  be  diffused  over  all  orders.  This  column 
can  be  used  with  the  machine-hour  method. 

(6)  Expense — Diffused,      This  includes  all    overhead 

costs,  loaded  preferably  on  the  man-hour  plan. 

The  adding  machine  can  be  used  to  advantage  in  handling 
the  data  for  the  first  three  of  the  foregoing  items.  The  totals 
of  the  summaries  are  entered  in  the  proper  line  and  column 
after  they  are  ascertained  from  the  master  sheet  by  a  confi- 
dential cost  clerk. 

When  the  machine-hour  plan  is  used  it  is  not  always 
practicable  to  have  all  departments  of  the  plant  on  the  same 
basis,  as  for  instance  the  assembling  department  which  has 
no  machinery  excepting  perhaps  compressed  air  devices,  and 
must  therefore  be  put  on  a  cost  basis  of  labor  and  expense. 

If  a  master  sheet  is  kept  for  each  separate  department, 
then  in  those  departments  not  on  the  machine-time  plan  only 
one  entry  will  be  made  for  the  month  under  the  column 
headed  "Constant" — that  entry  being  the  expense  constant 
for  that  particular  month.  If,  however,  one  master  sheet 
be  made  to  serve  for  the  entire  plant,  then  the  expense  con- 
stant  will  show  opposite  each  item  for  each  department  in 
which  labor  charges  may  occur.  Where  this  must  be  done, 
more  than  one  line  number  may  be  allowed  on  the  master 
sheet  for  each  order  if  necessary. 
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§  273.    The  Expense  Constant. 

Once  determined,  the  expense  constant  will  not  need  ad- 
justment more  than  perhaps  four  or  five  times  a  year,  unless 
vitally  affected  meanwhile  by  changes  of  condition.  The  cost 
analyses  record  will  sharply  indicate  any  cost  variations  as  they 
occur,  and  usually  the  reasons  can  be  ascertained  and  the  varia- 
tions be  remedied  so  that  the  constant  need  not  be  seriously 
disturbed.  Theoretically  it  is  correct  to  calculate  the  expense 
constant  monthly,  but  in  practice  such  frequent  changes  un- 
necessarily disturb  comparative  figures  and  also  make  impossi- 
ble the  compilation  of  costs  during  the  interim  between  clos- 
ing periods. 

This  need  not  be  construed  as  a  departure  from  accuracy, 
but  quite  the  reverse,  as  overhead  costs  based  on  any  one 
given  month  do  not  present  reliable  figures.  However,  it 
must  be  emphasized  that  any  causes  of  variation  that  do  occur 
must  be  quickly  ascertained  and  removed  as  far  as  possible, 
or,  if  permanent,  the  expense  constant  must  be  changed  to 
conform  to  the  changed  conditions. 

In  practice  it  will  be  found  that  the  variations  of  expense 
constants  from  period  to  period  are  but  rarely  traceable  to 
the  production  department,  but  come  most  largely  from  the 
fluctuations  in  the  demands  of  the  sales  department.  If  the 
seUing  department  could  maintain  an  even  flow  of  orders, 
then  the  works  manager  could  run  the  plant  in  a  more  even 
manner  than  is  otherwise  the  case.  The  foreman  has  but 
little  voice  in  the  volume  of  his  product,  but  as  orders  press 
or  slacken  he  is  either  admonished  to  crowd  out  the  work, 
or  to  ease  up  a  little  and  lay  off  some  of  his  men.  For  this 
reason  he  cannot  altogether  control  the  fluctuations  of  his 
overhead  burden.  He  is,  however,  expected  to  keep  it  down 
within  reason  and  the  lower  he  gets  it  the  better  foreman  he 
is,  provided  his  product  is  right. 

A  good  exemplification  of  the  fact  that  low  production 
means  a  high  burden,  was  had  in  many  plants  following  the 
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panic  of  1907.  At  this  time  the  plants  were  kept  running  but 
the  orders  were  few  and  costs  in  consequence  were  high.  As 
a  matter  of  fact,  the  actual  production  costs  were  really  no 
more  at  that  time  than  at  any  other,  save  only  for  the  increased 
expense  constant.  In  many  cases  the  excess  amount  of  this 
increased  expense  constant  was  treated  altogether  as  an  extra- 
ordinary cost  and  absorbed  through  the  Profit  and  Loss  Ac- 
count instead  of  being  loaded  on  to  the  cost  of  production. 

§  274.    Production  Summary. 

The  Production  Register  (Figures  24,  25,  26)  has  more 
particularly  to  do  with  that  class  of  product  which  requires 
varying  operations  on  a  given  machine  and  varying  lengths 
of  t\me  for  these  operations.  In  the  case  of  textile  products 
these  conditions  do  not  obtain,  the  operations  being  more  or 
less  common  to  all  the  machines  in  a  given  group  or  section, 
and  the  cost  unit  being  based  on  the  product  of  such  group 
or  section  rather  than  on  the  product  of  any  single  machine. 
For  such  products  a  form  similar  in  character  to  the  "Pro- 
duction Summary"  shown  in  Figure  178  answers  the  purpose 
better  than  the  Production  Register  shown  in  Figures  24,  25 
and  26. 

In  the  form  shown  in  Figure  178  the  operations  are 
divided  into  two  classifications : 

(i)  Preparation,  This  shows  the  time  consumed  in 
the  various  necessary  preparatory  operations 
which  may  be  common  to  all  fabrics,  or  which  can 
be  spread  over  but  one  or  more  specific  fabrics  on 
a  yardage  basis.  The  time  required  for  such  prep- 
aratory operations  can  be  standardized  to  some 
extent. 

(2)  Production,  This  shows  the  yardage  of  various 
qualities  produced  each  week  and  the  machine 
time  consumed  in  their  production. 

By  means  of  a  four-weekly  totalling  line,  the  total  can 
be  ascertained  for  each  quality  for  each  loom,  and  these  totals 
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can  in  turn  be  summed  up  and  the  progressive  total  be  car- 
ried forward  to  and  include  the  last  loom  in  the  particular 
division. 

§  275.    Summary  of  Sold  Machine  Hours. 

Another  class  of  product  is  that  which  varies  as  to  de- 
tails on  different  jobs  and  requires  varying  lengths  of  time 
for  the  preparatory  processes.  These  latter  cannot,  therefore, 
be  standardized.  The  "Summary  of  Chargeable  Machine 
Hours,"  Figure  179,  is  adapted  for  a  product  of  this  kind, 
applying  more  particularly  to  the  type  of  machine  of  which 
printing  and  lithographing  presses,  whether  rotary  or  recipro- 
cating, are  characteristic.  The  form  can  also  be  used  with 
box-nailing  machines,  automatic  screw  machines,  and  in  fad 
any  type  of  machine,  either  automatic  or  hand-fed,  which 
when  once  prepared,  performs  its  functions  at  a  fairly  even 
rate  of  speed,  and  the  product  can  be  measured  by  units  per 
hour  covering  several  machines  of  a  given  class,  even  though 
each  may  be  producing  a  somewhat  different  kind  of  product. 
The  selling  price  of  the  product  of  this  t3rpe  of  machine  is 
usually  based  on  the  number  of  units  produced  per  hour. 

The  summary  of  chargeable  machine  hours  is  also  used  in 
the  Sold-Hour  Plan  of  cost  finding  and  might  be  used  ad- 
vantageously in  connection  with  the  Production  Register  of 
Figures  24,  25,  26,  as  the  summary  is  somewhat  of  a  detailed 
production  sheet  while  the  Production  Register  is  a  controlling 
or  synthetical  record  which  with  slight  modifications  may  be 
used  with  any  cost-finding  plan. 

§  276.    Production  Credits. 

By  reference  to  the  form  of  Production  Register  shown 
in  Figures  25,  26,  a  group  of  columns  will  be  seen  on  the  left- 
hand  side  of  the  page  (Figure  25)  headed  "Charges."  To 
the  right  of  this  group  (Figures  25,  26)  appears  another 
group  headed  "Credits."    The  subheads  of  the  two  groups 
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are  identical.  In  the  charge  columns,  the  constituent  elements 
of  cost  are  entered  in  the  analytical  state  so  far  as  totals  are 
concerned.  When  a  given  order  is  completed,  the  slip  sheets 
for  the  months  or  periods  during  which  charges  were  passed 
through  such  order,  are  scrutinized,  totals  are  drawn  of  the 
items  corresponding  to  the  subheads  of  the  credit  group  of 
columns,  and  these  totals  are  entered  in  their  proper  columns 
in  the  slip  sheet  of  the  current  month  on  the  line  number  of 
the  particular  order. 

As  every  debit  must  have  a  corresponding  total  of  credit, 
the  total  of  the  various  constituent  elements  so  ascertained 
will  on  the  same  line  as  the  credits,  be  entered  in  the  distribu- 
tion columns  of  the  Production  Register  under  one  or  more 
of  the  following  heads  as  may  be  necessary :  "Finished  Parts," 
"Finished  Product,"  "Other  Departments,"  "Other  Accounts." 

If  any  items  are  to  be  transferred  to  other  order  num- 
bers, a  record  of  this  transfer  is  made  on  the  form  shown 
in  Figure  157.  Such  transfers  usually  occur  where  two  or 
more  units  of  product  are  required  at  the  same  time  on  dif- 
ferent order  numbers,  but  can  be  worked  to  better  advantage 
if  produced  together.  They  are  usually  carried  to  comple- 
tion under  one  order  number  and  are  then  transferred  to 
the  order  number  or  numbers  to  which  they  belong. 

When  all  the  columns  of  the  slip  sheets  are  footed  and  a 
progressive  total  has  been  made  of  each,  these  totals  are  en- 
tered upon  or  posted  to  controlling  or  synthetical  accounts 
which  bear  respective  titles  corresponding  to  those  of  the  pro- 
duction credit  columns.  These  accounts  will,  when  properly 
posted  and  compared  with  the  two  sides  of  the  process  ac- 
counts, present  a  debit  balance,  in  each  case  representing  the 
value  of  the  total  of  items  of  each  particular  element  still  re- 
maining in  work. 

Similar  data,  in  a  summarized  form,  is  to  be  found  at  the 
right-hand  side  of  Figure  26  under  the  heading  "Controlling 
Record."    The  entries  for  the  column  "Totals  This  Month" 
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are  found,  as  already  described,  by  adding  respectively  all  the 
debits  and  all  the  credits  to  the  individual  order  numbers  on 
the  slip  sheets  for  the  month  or  period  and  then  posting  these 
totals  to  the  respective  debit  and  credit  subcolumns  of  "Totals 
this  Month." 

The  entries  for  the  subheading  "Totals  to  Date"  are 
found  by  adding  the  "Totals  this  Month"  to  last  month's 
"Totals  to  Date."  The  difference  between  the  debit  and  credit 
side  of  "Totals  to  Date"  will  be  the  value  of  goods  in  process, 
the  accuracy  of  which  may  be  proved  by  having  each  separate 
line  of  the  Production  Register  summarized  and  the  totals 
placed  in  the  proper  columns.  The  footings  of  these  columns 
must  prove  with  the  footings  of  the  "Totals  to  Date"  column, 
since  the  sum  of  the  parts  must  equal  the  whole. 

§  277.    Comparative  Statistics. 

When  the  Production  Register  requirements  have  been 
satisfied,  the  machine  cards  or  reports  are  analyzed  and  there- 
by fulfill  one  of  their  most  important  functions — i.  e.,  that  of 
comparison  of  and  the  subsequent  affixing  of  values  to  the 
services  of  individual  employees. 

Every  plant  of  varying  nature  has  its  own  peculiar  opera- 
tions. A  record  should  be  kept  of  these  operations  for  effi- 
ciency purposes,  care  being  taken,  however,  that  the  clerical 
work  involved  does  not  become  burdensome.  Such  records 
may  easily  be  made  so  complicated  and  troublesome  that  they 
are  not  worth  while. 

For  convenience  each  varying  operation  of  a  plant  should 
have  a  designating  number  or  symbol,  and  such  numbers  or 
symbols  be  used  instead  of  written  descriptions.  Thus  the 
general  operations  in  a  metal-working  shop — where  numbers 
are  employed — might  list  out  in  the  following  general  form : 

(i)  Annealing. 

(2)  Assembling. 

(3)  Babbitting. 

(4)  Bending. 
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(5)  Blowing. 

(6)  Boring, 
etc.,  etc. 

Also  there  are  frequently  operations  peculiar  to  individual 
departments  which  are  to  be  listed  under  a  proper  series  num- 
ber. Forms  designed  for  keeping  a  record  of  operations  are 
shown  in  Figures  163,  165-8,  170,  182,  183. 

In  the  case  of  machine  construction,  agricultural  imple- 
ments, chairs,  or  in  fact  any  product  which  is  assembled  from 
constituent  parts  previously  made  in  the  same  plant  or  pur- 
chased elsewhere,  a  collating  record  such  as  that  shown  in 
Figures  182,  183,  may  be  used.  Where  this  form  is  employed, 
each  part  or  element  of  each  machine  built  has  a  card  record 
upon  which  are  shown  the  dimensions,  grades,  weights,  and 
other  special  designations  of  each  constituent  part  or  integrant, 
where  these  are  of  sufficient  size  or  importance  to  justify  a 
separate  record.  Upon  the  card  record  appears  also  the 
number  of  units  of  each  part  required  for  the  completed  ma- 
chine or  part. 

As  material  for  these  parts  is  drawn  on  requisition,  the 
requisitions  can  be  checked  on  the  analysis  cards  (Figure  182)-, 
and  overissues,  if  they  exist,  be  thereby  discovered.  Each 
card  has  space  for  twelve  or  fifteen  orders  to  be  recorded,  and 
as  goods  of  this  class  are  usually  made  up  in  quantity  for 
stock  the  ordinary  life  of  the  card  in  current  use  will  per- 
haps be  two  years.  It  is  always  good  for  reference  purposes. 
Under  some  conditions  the  information  of  the  analysis  cards 
can  be  used  when  issuing  bills  of  material,  instead  of  resorting 
to  stores  orders  or  requisitions. 

The  reverse  side  of  the  analysis  card  (Figure  183)  con- 
sists of  spaces  similar  to  those  on  the  lower  part  of  the  face 
of  the  card  (Figure  182)  and  is  designed  for  an  analysis  of 
labor  and  machine  time  costs  by  operations.  Each  operation 
required  in  the  making  and  assembling  of  the  particular  ma- 
chine part  is  represented  on  the  card  by  its  operation  number. 
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symbol,  or  designation,  and  under  each  operation  heading  on 
the  card  is  listed  the  several  reports  as  they  are  received.  It 
is  from  these  that  statistical  information  as  needed  is  gleaned. 
It  is  not  necessary  to  keep  the  time  of  operations,  which 
are  part  of  the  regular  routine,  every  time  such  operations 
are  performed.  It  is  also  to  be  noted  that  in  many  cases  where 
the  same  machine  or  the  same  workman  performs  several 
successive  operations,  such  operations  can  be  grouped,  thus 
cutting  down  the  number  of  cost  cards  where  their  separate 
records  are  of  no  great  value.  In  passing  it  may  be  said  that 
there  is  little  to  be  gained  by  dividing  cost  cards  by  operations 
where  the  speed  and  ability  of  the  individual  workman  is  posi- 
tively known  from  past  records,  and  the  total  time  his  cards 
show  on  current  work  does  not  exceed  the  totals  on  his  past 
records. 
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GENERAL  CLASSIFICATION  OF  COST- 
FINDING  PLANS. 


I.  Elemental  costs  recorded  in  the 
general  books  and  only  totals  con- 
sidered at  the  end  of  a  given  period, 
no  interim  charges  of  a  positive  na- 
ture being  made  to  specific  orders 
or  processes. 


Estimate 
Plan. 


and    Test 


2.  Material,  labor,  and  expense  costs 
positively  applied  to  individual  or; 

ders  in  process,  in  the  exact  propor-  ^ 
tion  of  their  several  contributions 
to  the  finished  unit. 


3.  Labor  and  expense  costs  positively 
applied  to  a  given  process  and  the 
inclusive  total  cost  of  such  process, 
per  unit  of  measurement,  applied  to 
orders  in  process  on  a  unit  basis, 
regardless  of  intrinsic  value  of  ma- 
terial affected  or  the  length  of  time 
consumed. 


Specific  Plan. 
Machine-Hour  Plan. 


Sold-Hour  Plan. 

'  Belongs   in  part  to 
both  classes. 


List-Percentage 
Process  Plan. 


or 


PART  VL— COST-FINDING  CHARTS. 


CHAPTER  XXVIII. 

CHARTING  A  COST-FINDING  SYSTEM. 

§  278.    Function  of  Cost-Finding  Charts. 

The  complete  scope  and  the  detailed  operation  of  a  sys- 
tem of  records  is  not  easily  grasped  when  it  is  viewed  as  a 
whole.  For  a  just  conception  of  its  effect  and  operations,  its 
component  parts  must  be  clearly  seen  and  the  relationship 
of  one  part  to  another  and  to  the  system  in  its  entirety  be 
positively  determined. 

In  cost  finding  the  importance  of  this  clear,  mental  grasp 
of  the  system  in  use,  or  to  be  used,  is  particularly  important. 
Such  a  system  is  frequently  complicated  and  always  em- 
bodies many  features  of  detail.  If  these  are  all  properly  ad- 
justed; if  there  are  neither  gaps  nor  overlaps;  if  the  possi- 
bilities of  "short-circuiting"  are  eliminated;  if  the  forms  and 
records  are  properly  adapted  to  the  demands  to  be  made  upon 
them,  the  system  will  be  a  harmonious  whole,  intermeshing 
easily  with  the  general  records,  and  smooth  and  effective  in 
its  operations.  Such  a  system  is  best  devised,  or,  when  de- 
vised, is  most  easily  grasped,  by  the  construction  and  use  of 
a  diagrammatic  chart. 

The  "cut  and  try"  plan  of  machine  construction  does  not 
obtain  in  modern  machine  practice.  No  more  should  the  "cut 
and  try"  plan  be  employed  in  the  installation  of  a  cost-ac- 
counting system.  In  machine  work  every  element  is  accu- 
rately planned  and  the   respective  relations   and  operations 
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of  each  determined  in  advance.  In  like  manner,  in  devising  a 
cost-accounting  system,  the  exact  ends  to  be  attained,  the 
methods  by  which  they  are  to  be  attained,  the  forms  and 
records  to  be  employed,  and  the  relationship  that  exists  or 
should  exist  between  these  various  forms  and  records,  should 
all  be  fully  determined  in  advance  of  the  installation.  It  is 
here  that  the  chart  will  be  fqund  most  useful. 

It  is  not  always  a  simple  matter  to  "chart"  an  accounting 
system  for  a  specific  factory,  particularly  where  intricate  con- 
ditions obtain.  Nor  is  it  a  simple  matter  to  present  a  com- 
prehensive chart  of  a  general  plan  of  cost  finding  not  devised 
for  some  certain  factory.  The  charts  shown  in  the  following 
chapters  will,  however,  give  a  fair  presentation  of  their  re- 
spective systems  of  cost  finding — a  presentation  which  should 
be  of  assistance  to  the  accountant  in  tracing  out  the  operations 
of  these  cost  accounting  systems,  in  constructing  charts  for 
projected  systems,  or  in  charting  a  system  already  in  use. 

§  279.    Arrangement  of  Charts. 

The  charts  shown  in  the  following  chapters  (Figures 
5  to  9)  present  in  diagrammatic  form  the  books  and  records 
used  in  the  systems  of  cost  finding  they  respectively  represent. 
These  are  so  arranged  and  connected  as  to  show  the  functions 
of  each,  the  course  of  entries  from  one  to  another,  and  the  gen- 
eral relation  each  bears  to  the  others  and  to  the  system  as  a 
whole. 

In  the  charts  as  presented,  the  lettered  arrows  indicate 
the  course  of  entries  from  one  record  to  another,  while  the 
various  records  and  forms  are  represented  by  "boxes"  or  rec- 
tangular outlines.  Any  other  distinctive  form  would  have 
done  as  well;  the  squares  having  been  selected  as  a  mere  mat- 
ter of  personal  preference  and  because  they  conveniently  fit 
the  available  space.  The  location  of  the  various  forms  on  the 
chart  will  be  controlled  to  some  extent  by  the  necessary  course 
of  the  arrows  which  indicate  entries. 
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The  shaded  central  portion  of  the  charts  (K)  represents 
the  synthetical  or  controlling  records  or  accounts.  If  the 
arrows  indicating  the  course  of  entries  pass  through  this  shaded 
portion,  it  indicates  that  corresponding  entries  are  made  in  a 
controlling  account.  Thus  in  Chart  6,  the  arrow  "c"  indi- 
cates a  certain  relationship  between  the  Purchase  Analysis 
(A)  and  the  Cost  Collating  Records  (I).  The  arrow  crosses 
the  shaded  portion  (K).  If  certain  material  is  purchased  for 
a  specific  order  in  process  in  a  given  department,  the  entrj' 
covering  the  purchase  will  appear  on  the  Purchase  Analysis 
under  the  "Material"  column  in  the  "Goods  in  Process"  group. 
In  the  regular  routine  the  item  will  be  posted — as  shown  by 
the  arrow  "c" — from  the  Purchase  Analysis  to  the  Cost  Col- 
lating Records  in  the  column  headed  "Material — Raw,"  ap- 
pearing there  on  a  line  opposite  the  specific  order  number  con- 
cerned, which  is  thus  properly  charged  with  the  item.  In  due 
time  the  totals  of  the  Purchase  Analysis  are  transferred  to 
the  General  Exhibit,  the  total  of  the  "Material"  column  being 
shown  under  the  corresponding  column  of  the  General  Ex- 
hibit; i.  e.,  "Material,  Dr."  in  "Goods  in  Process"  group. 

Thus  the  entry  will  be  "under  control"  for  the  reason 
that  the  totals  of  all  balances  of  the  particular  month  in  all 
the  various  debit  and  credit  columns  of  the  Cost  Collating  Re- 
cords must  exactly  articulate  with  the  corresponding  column 
in  the  General  Exhibit,  and  if  any  item  of  material  purchased 
during  the  month  has  been  lost  in  the  posting  from  the  Pur- 
chase Analysis  to  the  Cost  Collating  Records,  the  omission 
will  be  at  once  discovered  on  comparing  the  totals  of  the  cor- 
responding columns  of  the  General  Exhibit  and  the  Cost  Col- 
lating Records.  In  like  manner,  all  other  entries  indicated  by 
arrows  crossing  "K"  will  be  subjected  to  control,  the  exact 
method  depending  on  the  design  of  the  general  plan  of  cost 
accounting  employed. 

If  an  arrow  does  not  cross  the  synthetical  area — as 
for  instance  arrow  "j"  in  Chart  5 — it  indicates  that  such 
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entry  or  relationship  is  not  subject  to  control  or  to  proof  by 
balance. 

§  a8o.    Functions  of  Forms  in  Cost-Accounting  Systems. 

The  forms  referred  to  in  the  following  chapters  have 
each  in  themselves  points  of  value,  but  in  order  to  be  of  the 
greatest  value  in  any  system  of  cost  finding,  they  must  inter- 
mesh  or  harmonize  with  the  other  records  in  such  manner  as 
to  form  a  complete  and  smoothly  working  system. 

It  must  always  be  borne  in  mind  that  forms  in  them- 
selves, no  matter  how  well  adapted  to  their  special  purposes,  do 
not  constitute  a  cost  system  but  are  merely  operating  inte- 
grants. They  are  merely  a  means  of  recording,  exhibiting, 
and  preserving  the  operations  of  the  system. 

Forms  may  and  should  vary  greatly  in  applying  the  same 
system  under  differing  conditions.  Their  selection  and  ar- 
rangement is  an  expression  of  the  designer's  conception  of  the 
requirements  of  the  system,  both  as  to  its  records  and  to  re- 
lationship existing  between  these  records,  and  the  forms  se- 
lected and  their  arrangement  will  be  good  or  bad  according  to 
the  ability  of  the  designer.  They  should  always  be  made  to 
conform  to  the  requirements  of  the  case  in  hand.  Stock  forms 
of  any  kind  can  at  best  apply  to  but  a  limited  number  of  cases. 

§  281.    Constructing  a  Chart. 

The  construction  of  a  chart  showing  with  reasonable 
accuracy  and  clearness  the  operation  of  a  specific  cost  account- 
ing system,  implies  something  more  than  a  mere  knowledge 
of  cost  accounting.  It  requires  not  only  this,  but  a  more  or 
less  thorough  knowledge  of  the  conditions  obtaining  in  the 
particular  factory. 

While  this  is  true,  it  is  a  mistaken  idea — prevailing  in 
some  quarters — that  the  designer  of  a  cost  system  for  a  par- 
ticular line  of  business  must  have  served  an  apprenticeship 
in  some  technical  capacity  in  that  line.    It  is  not  the  province 
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of  the  cost  accountant  to  instruct  those  in  charge  of  an  indus- 
try in  its  physical  technicalities  of  manufacture.  If  the  ac- 
countant is  well  versed  in  the  practice  and  technicalities  of 
his  own  profession,  it  makes  no  vital  difference  as  to  the  ex- 
act nature  of  the  operations  to  which  his  attention  is  turned. 
His  function  is  to  provide  the  most  convenient  and  effective 
methods  of  recording  the  results  of  these  operations;  and  a 
familiarity  with  the  operations  themselves,  while  desirable, 
is  not  essential. 

Different  conditions  exist  in  every  different  plant  and 
must  be  studied  before  a  system  of  accounting  can  be  devised 
for  that  plant.  If  the  accountant  is  already  familiar  with 
these,  so  much  the  better.  It  eliminates  the  exhaustive  sur- 
vey of  the  plant  and  the  conditions  that  actually  exist  which 
would  otherwise  be  necessary.  If  he  is  not  familiar  with  the 
operations  of  the  particular  plant,  the  co-operation  of  some 
technical  man  who  is  familiar  with  its  operations  and  con- 
ditions, will  be  found  exceedingly  helpful.  If  this  is  not  avail- 
able, the  accountant  must  himself  study  the  conditions  careful- 
ly before  he  attempts  to  design  forms  or  even  attempts  to 
formulate  his  plans.  A  superficial  view  of  conditions  may  in- 
dicate one  plan,  while  a  study  of  all  the  conditions — including 
the  "exceptions"  in  the  various  departments — ^may  develop 
the  fact  that  another  plan  will  fit  in  very  much  better.  As  a 
rule,  any  plan  must  be  adjusted  and  modified  to  overcome  the 
various  difficulties  that  inevitably  arise,  before  an  effective 
and  satisfactory  working  system  is  attained. 

After  the  accountant  has  made  a  careful  study  of  the  plant 
in  which  the  cost  system  is  to  be  installed,  he  will  undoubtedly 
be  able  to  roughly  outline  a  system  which  will  meet  the  exist- 
ing conditions.  This  system  will  usually  require  considerable 
adjusting  and  modifying  before  it  can  meet  these  conditions 
to  the  best  advantage.  Here  a  chart  is  peculiarly  useful.  For 
.this  use,  a  rough  chart  of  the  proposed  plan  is  made.  The 
relationships  of  the  various  forms  and  records  are  indicated. 
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When  the  draft  is  made,  the  course  of  procedure  is  carefully 
"tracked"  from  start  to  finish,  such  additions  and  changes  as 
seem  to  be  necessary  being  made  in  the  chart.  When  this 
is  done  a  second  rough  draft  is  made,  possibly  showing  ma- 
terial changes,  the  arrangement  or  relationship  of  the  various 
forms  being  so  modified  as  to  better  meet  existing  conditions. 
Under  such  circumstances  the  value  of  a  chart  as  a  clear, 
epitomized  presentation  of  the  whole  system  can  hardly  be 
overestimated.  It  brings  out  the  practical  working  of  the  sys- 
tem and  shows  any  defects  in  it  as  hardly  anything  else  could. 
Frequently  four  or  five  charts  will  be  drawn  before  a  satisfac- 
torily operating  system  is  devised.  When  this  point  is  reached 
a  more  convenient  chart,  complete  in  detail  and  perhaps  more 
elaborate  in  construction,  will  be  found  advantageous.  Such 
a  chart  not  only  serves  to  keep  the  whole  system  clearly  before 
the  designing  accountant's  mind,  but  assists  materially  in  giv- 
ing the  factory  accountants  who  must  take  charge  of  the  sys- 
tem after  the  designing  accountant  leaves,  the  knowledge  of  the 
system  necessary  to  its  proper  operation. 


CHAPTER  XXIX. 

CHART  OF  ESTIMATE  AND  TEST  PLAN. 

§  283.    Records  Used 

The  books  and  other  records  shown  on  the  chart  accom- 
panying the  present  chapter  (Figure  5)  are  those  used  in  the 
estimate  and  test  plan  of  cost  finding.  This  plan  is  discussed 
in  detail  in  Chapter  XIX  of  the  present  volume. 

The  following  tabulation  takes  up  in  order  the  books 
and  records  shown  on  the  chart.  The  figure  number  refer- 
ences after  each  show  where  forms  of  the  character  indicated 
may  be  found  in  Part  VIII  of  the  present  volume.  The 
sectional  references  after  each  show  where  these  records  or 
forms  are  discussed  in  the  text. 

(A)  Purchase  Analysis:  Figures  52-56;  §  51,  and,  gen- 
erally Part  II,  "Material." 

(B)  Pay  Roll:  Figures  131,  132;  §§  68,  217,  218,  and, 
generally.  Part  III,  "Labor." 

(C)  Department  Transfers:  Figures  15-20,  72-74,  85, 
86,  157;  §§  31,  52,  55,  56,90. 

(D)  Inventory:  Figures  87,  88,  91,  92;  §  235. 

(E)  Expense  Distribution:  Figures  136-142,  188;  §§  94, 
161,  187,  and,  generally,  Part  IV,  "Expense." 

(F)  Factory  Ledger:  Any  desired  form  of  ledger  can 
be  made  to  intermesh. 

(G)  Cost  Tests:  Figures  21,  146,  173,  180,  193-198; 
§§  31,  84,  211-213,  218,  219,  270,  277. 

(H)  Sales  Analysis :  Figures  222-230. 

(I)  Private  Ledger:  Any  desired  form  of  ledger. 
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Fig.  5.     Chart  of  Estimate  and  Test  Plan  of  Cost  Finding. 
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(J)  Customers  Ledger:  Any  desired  form  of  ledger  can 
be  made  to  intermesh.  Under  some  conditions  carbon  copies 
of  invoices  can  be  made  to  serve  in  place  of  ledger  accounts, 
provided  a  controlling  account  is  kept.  As  periodical  state- 
ments are  made  of  the  customers*  accounts,  a  manifold  copy 
of  the  statement,  filed  in  a  binder,  can  be  retained  as  a  precau- 
tionary measure. 

(K)  Synthetical  Record:  Figures  208-218;  §  51.  Con- 
trolling accounts  can  be  kept  in  the  Factory  Ledger,  but  a 
much  better  plan  is  the  use  of  a  Factory  Exhibit  or  a  General 
Exhibit  as  more  fully  explained  in  Chapter  XXXIV. 

§  283.     Relationship  between  Forms. 

In  Figure  5,  the  arrows  bearing  encircled  italic  letters 
indicate  relationships  between  the  forms  they  connect.  The 
following  references — so  lettered  as  to  identify  them  with  the 
arrow  relationship  which  they  respectively  discuss — set  forth 
tersely  the  nature  of  these  relationships  or  of  entries,  where 
entries  are  made.  The  sectional  references  where  these  ap- 
pear, show  where  fuller  explanation  may  be  found  in  the  text 
of  the  present  volume. 

(a)  Material  used  in  product  is  ordinarily  posted  from 
the  Purchase  Analysis  to  a  "Material"  account  in  the  Factory 
Ledger.  (§§  51,  199).  There  is  no  special  rule  covering 
such  entries,  other  than  the  general  rules  of  double-entry 
bookkeeping.  The  more  progressive  factories  will  probably 
charge  material  purchased  to  departments,  while  still  others — 
though  following  the  estimate  and  test  plan — may  employ 
the  fundamental  features  of  a  requisition  system.  In  this  case 
§§  55-57  might  apply. 

(b)  Expense  items  and  supplies  are  passed  to  the  Manu- 
facturing Expense  Account,  to  be  later  absorbed  into  product 
on  a  percentage  basis.     (§§  161,  162,  and  202.) 

(c)  Productive  labor  on  the  pay  roll  is  charged  to  a 
labor  account  in  the  Factory  Ledger,  no  time  records  being 
kept  against  individual  jobs.  It  is  quite  advisable  to  have  the 
labor  account  kept  departmentally. 
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(d)  Non-productive  labor  on  the  pay  roll  is  passed  to 
the  Manufacturing  Expense  Account,  to  be  later  absorbed  into 
product  on  a  percentage  basis  together  with  items  under  (b) 
of  the  present  enumeration. 

(e)  Finished  parts,  material,  or  labor  items  furnished 
by  one  department  for  another  frequently  are  not,  but  prop- 
erly should  be,  transferred  on  the  Factory  Ledger  in  accord- 
ance with  the  physical  facts.     (  §  56. ) 

(f)  Expense  items  are  divided  upon  an  equitable  basis 
between  departments  and  transferred  by  an  entry  crediting 
Manufacturing  Expense  Account  and  debiting  the  several 
departments.   (Ch.  XVII.) 

(g)  Physical  tests  are  periodically  made  of  material  and 
other  goods  in  process  accounts,  and,  in  connection  therewith, 
calculations  are  made  of  theoretical  and  actual  consumption, 
rate  of  variation,  etc.,  to  the  end  that  the  figures  may  be 
used  as  a  basis  of  cost  estimates  in  connection  with  cost  tests 
on  individual  articles  of  product.     (§  203.) 

(h)  A  positive  use  is  made  of  the  figures  arrived  at 
under  (g)  of  the  present  enumeration,  in  determining  upon 
certain  rates  to  be  used  in  giving  theoretical  credit  to  finished 
product. 

(i)  Trading  account  totals  are  transferred  to  the  Private 
Ledger  without  reference  to  production  cost  figures. 

(j)  Negative  uses  may  be  made  of  cost  tests  (not  entered 
through  a  controlling  account) . 

(k)  Commercial  costs  are  posted  from  the  Expense  Anal- 
ysis directly  to  the  Private  Ledger. 

(1)  Rated  production  costs  are  used  between  the  Factory 
Ledger  and  the  Private  Ledger. 

(m)  Tentative  selling  prices  have  to  be  used,  as  positive 
production  costs  cannot  be  known  under  the  present  plan. 

(n)  If  interim  profit  and  loss  statements  are  attempted, 
rated  profits  must  be  used. 


CHAPTER  XXX. 

CHART  OF  SPECIFIC  PLAN. 

§  284.     Records  Used. 

The  books  and  other  records  shown  on  the  chart  accom- 
panying the  present  chapter  (Figure  6)  are  those  used  in  the 
specific  plan  of  cost  finding.  This  plan  is  discussed  in  detail 
in  Chapter  XIX  of  the  present  volume. 

The  following  tabulation  takes  up  in  order  the  books 
and  records  shown  on  the  chart.  The  figure  number  references 
after  each  show  where  forms  of  the  character  indicated  may  be 
found  in  Part  VIII  of  the  present  volume.  The  sectional 
references  after  each  show  where  these  records  or  forms  are 
discussed  in  the  text. 

(A)  Purchase  Analysis:  Figures  52,  53,  55-66;  §  51, 
and,  generally.  Part  II,  "Material." 

(B)  Stores  Records:  Figures  10,  15,  50,  72,  80,  85,  86; 
§§  39-41,  45,  56. 

(C)  Requisition:    Figures   16-19,  67-70,  75-79,  81-83; 

§§  52,  55,  56,  153- 

(D)  Pay  Roll:  Figures  131,  132;  §§  68,  217,  270,  300, 

and,  generally.  Part  III,  "Labor."  In  Figure  131  the  column 
headed  "A"  is  to  represent  productive  labor  and  "B"  non- 
productive labor. 

(E)  Labor  Distribution:  Figures  128-130,  (131  when 
used  in  connection  with  the  functions  of  a  pay  roll) ;  §§  217. 
218,  243,  269. 

(F)  Labor  Report:  Figures  13,  14,  96-110,  113,  115-119, 
121,  122,  128,  129;  §§  31,  60-65,  68,  212,  215,  262,  263,  265, 
269. 

(G)  Expense  Distribution:  Figures  136-143,  180;  §§  94, 
161,  219,  and,  generally,  Part  IV,  "Expense." 
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(H)  Man-Hour  Constant:  Figure  143,  and  special  col- 
umn in  Figures  25,  32,  34,  35,  37,  39;  §§  192,  193,  273. 

(I)  Cost  Collating  Records:  Figures  21,  24-37,  158,  176, 
177,  181-183,  192-198;  §§  31,  56,  212-214,  270,  271,  274, 
302;  Ch.  XXXV.  The  choice  of  a  form  for  showing  final 
results  or  summaries  of  cost  calculations  is  entirely  optional 
with  the  user.  Figures  159  to  175  show  ideas  for  a  few  dif- 
ferent lines  of  production  and  may  serve  to  suggest  forms  for 
other  lines. 

(J)  Sales  Analysis:    Figures  187,  188,  222-230. 

(K)  Synthetical  Record:  Figures  204-218;  §  303. 

Controlling  accounts  can  be  kept  in  the  Factory  Ledger 
but  a  much  better  plan  is  to  use  a  Factory  Exhibit  or  a  Gen- 
eral Exhibit,  as  more  fully  explained  in  Chapter  XXXIV.  It 
may  be  noticed  that  all  the  designating  arrows  pass  through 
(K),  indicating  that  the  analytical  entries  are  to  be  made  with- 
in the  scope  of  a  controlling  account. 

(L)  Private  Ledger:  Any  desired  form  of  ledger  will 
intermesh ;  a  bound  book  with  a  lock  is  suggested. 

(M)  Customers'  Ledger:   See  (J)  under  §  282. 

§  285.     Relationship  between  Forms. 

In  Figure  6,  the  arrows  bearing  encircled  italic  letters 
indicate  relationships  between  the  forms  they  connect.  The 
following  references — so  lettered  as  to  identify  them  with  the 
arrow  relationship  which  they  respectively  discuss — set  forth 
tersely  the  nature  of  these  relationships  or  of  entries,  where 
entries  are  made.  The  sectional  references  where  these  ap- 
pear, show  where  fuller  explanation  may  be  found  in  the  text 
of  the  present  volume. 

(a)  Staple  material  purchased  ahead  for  anticipated  needs 
is  duly  accounted  for  by  entries  from  the  Purchase  Analysis 
(A)  to  the  Stock  Ledger  (B)  until  such  time  as  part  or  all  of 
such  material  is  issued  for  use  in  product.     (§  39.) 

(ai)  Material  issuances  are  made  entirely  upon  requisi- 
tions and  include  both  material  and  finished  parts.  Such  requi- 
sitions are  charged  to  individual  production  order  numbers 
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through  the  Cost  Collating  Records  (I)  and  in  turn  Stores 
Records  (B)  are  given  credit.     (§  55.) 

(bd)  Supply  issuances  are,  like  material,  made  upon 
requisition.  Such  requisitions  are  used  as  the  basis  for  ex- 
pense distribution. 

(b)  Staple  supplies  purchased  ahead  of  anticipated  needs 
are  duly  accounted  for  by  entries  from  the  Purchase  Analysis 
(A)  to  the  Stock  Ledger  (B)  until  such  time  as  part  or  all  of 
such  supplies  is  issued  for  use  in  connection  with  the  expense 
element.     (§  180.) 

(c)  Special  purchases  of  material  for  specific  produc- 
tion order  numbers  are  accounted  for  by  entries  from  the 
Purchase  Analysis  (A)  to  the  Cost  Collating  Records  (I), 
under  the  production  order  number  directly  concerned.  (§  51.) 

(d)  Purchases  of  expense  items  are  charged  from  the 
Purchase  Analysis  (A)  to  the  expense  records,  and  later  are 
directly  diffused  over  product  (§  94),  or  may  possibly  be 
held  in  suspense  and  the  cost  be  absorbed  gradually  over  sev- 
eral cost  periods  (§  95). 

(e)  Productive  labor  is  charged  against  individual  pro- 
duction order  numbers  on  the  Cost  Collating  Records  (I).  In 
many  instances  such  specific  time  reports  are  also  made  the 
basis  of  pay-roll  calculation,  under  which  circumstances  the 
arrow  between  Labor  Distribution  (E)  and  Time  Report  (F) 
is,  in  effect,  reversed.     (§§  85,  86,  90;  Ch.  X.) 

(f)  Non-productive  labor  on  the  pay  roll  is  charged  from 
the  pay-roll  record  to  the  expense  records,  and  is  in  due  course 
diffused  over  product  on  an  equitable   basis.      (§   64;   Ch. 

vin.) 

(fe)  When  time  of  employees  is  divided  between  direct 
production  and  diffused  production,  the  proportion  devoted  to 
each  is  segregated  on  the  Labor  Distribution  Record  (E). 
The  cost  of  any  such  non-productive  time  takes  the  same 
course  as  described  under  (f)  in  the  present  enumeration.     (§ 

64.) 
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(g)  Manufacturing  expense  items  are  divided  upon  an 
equitable  basis  between  dq)artnients,  and  are  transferred  by 
an  entry  crediting  the  expense  accumulating  account,  what- 
ever its  caption,  and  thereupon  they  are  diffused  over  the 
various  and  several  producing  order  ntunbers  in  process,  by 
what  is  known  as  the  "Man-hour  Constant."  (§§  161,  162, 
192.) 

(h)  Reserves  and  suspense  items  represent  those  factors 
of  cost  (i)  which  have  not  yet  been  paid  for  but  which  are 
accruing;  (2)  those  which  are  not  tangible  but  are  present  as 
deteriorating  or  expense-producing  elements;  and  (3)  those 
which  have  been  paid  for  in  advance  but  are  not  yet  fully 
earned.  Such  items  are  usually  carried  as  a  negative  asset  or 
liability,  as  the  case  may  be,  and  a  portion  absorbed  into  pro- 
duction each  cost  period  by  a  charge  from  the  Private  Ledger 
(L)  to  the  Expense  Distribution  Record  (G).     (§§95,  96.) 

(i)  Finished  parts  when  made  ahead  for  stock  are  cred- 
ited to  the  factory  records  in  the  same  manner  as  other  pro- 
duct, but,  pending  their  use,  are  charged  to  the  Stores  Records 
(B).  At  this  time  finished  parts  follow  the  course  explained 
under  (ai). 

(j)  Commercial  costs  are  credited  to  the  accumulating 
account,  whatever  its  caption,  and  are  charged  to  the  period- 
ical loss  and  gain  account  in  the  Private  Ledger  (L). 

(k)  Production  costs  being  a  known  quantity,  can  be 
charged  to  the  periodical  loss  and  gain  account  in  the  Private 
Ledger  (L).  Such  goods  as  are  parted  with  in  any  current 
period  are  credited  to  "Goods  in  Process"  or  "Stores"  account 
and  charged  to  the  monthly  loss  and  gain  account. 

(1)  Rational  selling  prices  can  be  made  under  ordinary 
conditions  of  trade. 

(m)  Known  profits  can  be  computed  in  the  periodical  loss 
and  gain  account. 


CHAPTER  XXXI. 

CHART  OF  SOLD-HOUR  PLAN. 

§  286.    Records  Used 

The  books  and  other  records  shown  on  the  chart  accom- 
panying the  present  chapter  (Figure  7)  are  those  used  in  the 
sold-hour — or  averaged  hour — ^plan  of  cost  finding.  This  plan 
is  discussed  in  detail  in  Chapter  XX  of  the  present  volume. 

The  following  tabulation  takes  up  in  order  the  books 
and  records  shown  on  the  chart.  The  figure  number  references 
after  each  show  where  forms  of  the  character  indicated  may  be 
found  in  Part  VHI  of  the  present  volume.  The  sectional  ref- 
erences after  each  show  where  these  records  or  forms  are  dis- 
cussed in  the  text. 

(A)  Purchase  Analysis:  Figures  52,  53,  57-66;  §  51, 
and,  generally,  Part  II,  "Material." 

(B)  Stores  Records:  Figures  50,  86;  §§  37,  39,  56. 

(C)  Pay  Roll:  Figure  131;  §§  210,  216,  217. 

(D)  Labor  Distribution:  Figures  130,  179;  §§  216-218, 
243,  275,  and,  generally.  Part  III,  "Labor." 

(E)  Expense  Distribution :  Figures  136-142,  180;  §§  94, 
210,  219,  and,  generally.  Part  IV,  "Expense." 

(F)  Requisition:   Figures  19,  67-72,  76-79;  §§  52,  55, 

56,  153. 

(G)  Time  Report:  Figures  96,  98-113,  115-119,  121, 
122,  128,  129;  §§  60,  61,  63,  64,  66,  68,  215,  216,  243,  262, 
265,  266,  269. 

(H)  Cost  Summary:  Figure  180;  §§  210,  218,  219,  242. 

(I)  Job  Cost  Collating  Records:  Figures  21,  181;  §§  31, 
211-214,  270;  Ch.  XXXV.  Figures  27-30  can  be  used  if 
slightly  modified  to  fit  the  individual  requirements. 
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Fig.  7.     Chart  of  Sold-Hour  Plan  of  Cost  Finding. 
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(J)  Sales  Analysis:  Figure  230.  Figures  228,  229  can 
be  used,  if  desired,  by  substituting  the  word  "Departments" 
for  "Salesmen's  Record." 

(K)  Synthetical  Record:  Controlling  accounts  can  be 
kept  in  the  Factory  Ledger,  but  a  much  better  plan  is  to  use  a 
Factory  Exhibit  or  a  General  Exhibit,  as  more  fully  explained 
in  Chapter  XXXIV.  It  may  be  noticed  that  all  designating 
arrows  pass  across  the  outline  (K)  showing  that  the  analytical 
entry  is  to  be  represented  in  a  controlling  account. 

For  a  large  institution  a  form  of  General  Exhibit  similar 
to  that  shown  in  Figures  204  to  207  could  be  utilized  to  ad- 
vantage by  substituting  the  names  of  the  several  departments 
under  the  heading  "Goods  in  Process"  (Figure  206)  instead 
of  "Process,"  "Material,"  "Producing  Labor,"  etc.     (§§  293, 

295,  303- ) 

(L)   Private  Ledger:    Any  desired  form  of  ledger  will 

intermesh ;  a  bound  book  with  a  lock  is  suggested. 

(M)  Customers'  Ledger:   See  (J)  under  §  282. 

§  287.     Relationship  between  Forms. 

In  Figure  7,  the  arrows  bearing  encircled  italic  letters 
indicate  relationships  between  the  forms  they  connect.  The 
following  references — so  lettered  as  to  identify  them  with  the 
arrow  relationship  which  they  respectively  discuss — set  forth 
tersely  the  nature  of  these  relationships  or  of  entries,  where 
entries  are  made.  The  sectional  references  where  these  ap- 
pear, show  where  fuller  explanation  may  be  found  in  the  text 
of  the  present  volume. 

(ab)  Staple  material  and  supplies  purchased  ahead  of 
anticipated  needs  are  duly  accounted  for — until  such  goods  are 
issued — ^by  entries  from  the  Purchase  Analysis  (A)  to  the 
Stock  Ledger  (B). 

(ak)  Material  issuances  are  made  entirely  upon  requi- 
sition and  include  both  material  and  finished  parts  (finished 
parts  meaning  any  material  to  which  labor  has  been  previously 
added  in  the  same  plant).  Such  requisitions  are  charged  to 
individual  job  numbers  through  the  Cost  Collating  Records 
(I)  and  in  turn  Stores  Records  (B)  are  given  credit. 
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(b)  General  purchases  of  material  or  expense  items  other 
than  production  material,  are  accounted  for  by  entries  from 
the  Purchase  Analysis  (A)  to  the  expense  records,  and  when 
used  are  directly  diffused  over  product  (§  94),  or  jnay  possi- 
bly be  held  in  suspense  so  that  the  cost  may  be  absorbed  grad- 
ually over  several  cost  periods  ( §  95 ) . 

(c)  Special  purchases  of  material  or  expense  items  for 
specific  production  order  numbers  are  accounted  for  by  en- 
tries from  the  Purchase  Analysis  (A)  to  the  Job  Cost  Collat- 
ing Records  (I),  under  the  job  numbers  directly  concerned. 

(§51-) 

(d)  Supply  issuances  are,  as  in  the  case  of  material,  made 
upon  requisition  only.  Such  requisitions  are  used  as  the  basis 
of  distribution  of  charges. 

(e)  Labor  performed.    The  daily  time  reports  of  work- 

m 

men  are  segregated  under  two  classifications,  hours  chargeable 
and  non-chargeable,  and  are  so  entered  upon  an  accumulating 
pay-roll  form  (C). 

(f)  Segregation  of  hours.  From  the  day's  segregated 
totals  on  the  pay  roll,  these  totals  are  entered  upon  a  labor 
distribution  sheet  (D)  and  at  the  end  of  the  month  are  trans- 
ferred to  the  Cost  Summary  (H). 

(g)  Labor  costs  each  week  are  charged  to  the  various 
departments,  each  department  receiving  debit  for  its  own 
labor  costs  but  no  separation  being  made  at  this  time  as  be- 
tween chargeable  and  non-chargeable  hours. 

(h)  Chargeable  hours  as  a  total  are  determined  each 
month  from  the  segregation  on  the  labor  distribution  form 
(D).  These  are  posted  to  the  Cost  Summary  (H)  without 
reference  to  the  money  cost  of  such  hours. 

(i)  Manufacturing  expense  items  are  divided  upon  an 
equitable  basis  between  departments,  and  transferred  by  an 
entry  crediting  the  expense  accumulating  account,  whatever 
its  caption,  and  charging  the  several  departments.     (§§  94, 

95.) 
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(j)  Reserves  and  suspense  items  are  established  for  those 
factors  of  cost  (i)  which  benefit  current  production  but  for 
which  payment  is,  for  any  reason,  deferred;  (2)  those  which, 
though  not  seen,  act  to  decrease  values  of  invested  assets; 
and  (3)  those  for  which  payment  has  been  made  before  com- 
plete benefit  has  been  received.  It  is  a  quite  usual  practice  to 
treat  such  items  as  liabilities  or  assets  of  a  negative  or  offset- 
ting value ;  the  cost  of  such  elements  being  absorbed  into  pro- 
duction by  systematically  setting  apart  a  given  portion  each 
month,  a  charge  being  made  from  the  Private  Ledger  (L) 
to  the  Cost  Summary  (H). 

(k)  Finished  parts  (process)  when  made  ahead  for  stock 
in  anticipation  of  future  orders,  are  credited  to  the  factory 
records  in  the  same  manner  that  other  product  is  credited.  They 
are  charged  to  Stores  Records  (B)  pending  their  ultimate  use 
on  finished  product,  when  they  follow  the  course  explained 
under  (ak). 

(1)  Commercial  costs  are  credited  to  the  proper  accumu- 
lating account,  whatever  its  caption,  and  are  charged  to  the 
periodical  loss  and  gain  account  in  the  Private  Ledger  (L). 

(m)  Sold-hour  costs  having  been  determined  through 
the  agency  of  the  Cost  Summary  (H),  the  numbers  of  charge; 
able  hours  on  a  given  job  are  charged  to  such  job  at  the  depart- 
mental time  rate. 

(n)  Production  costs,  being  a  known  quantity,  can  be 
used  to  charge  to  the  periodical  loss  and  gain  account  in  the 
Private  Ledger  (L)  such  goods  as  are  parted  with  in  any  cur- 
rent period. 

(o)  Rational  selling  prices  can  be  made  with  a  full  knowl- 
edge of  results. 

(p)  Known  profits  can  be  computed  in  the  periodical  loss 
and  gain  account. 


M 


CHAPTER  XXXII. 

CHART  OF  LIST-PERCENTAGE  PLAN. 

§  288.    Records  Used 

The  books  and  other  records  shown  on  the  chart  accom- 
panying the  present  chapter  (Figure  8)  are  those  used  in  the 
list-percentage  plan  of  cost  finding.  This  plan  is  discussed  in 
detail  in  Chapter  XXI  of  the  present  volume. 

The  following  tabulation  takes  up  in  order  the  books  and 
records  shown  on  the  chart.  The  figure  number  references 
after  each  show  where  forms  of  the  character  indicated  may  be 
found  in  Part  VIII  of  the  present  volume.  The  sectional 
references  after  each  show  where  these  records  or  forms  are 
discussed  in  the  text. 

(A)  Purchase  Analysis:  Figures  52,  53,  55-62,  66;  §  51, 
and,  generally.  Part  II,  '^Material." 

(B)  Stores  Records:  Figures  50,  86;  §§  37,  39,  56. 

(C)  Transfers,  Orders,  etc.:  Figures  10-20,  71-74, 
84-86,  157,  202,  203;  §§  31,  32,  52,  53,  55,  56,  73,  90,  223, 
225,  276. 

(D)  Pay  Roll:  Figure  132;  §§  68,  217.  In  a  slightly 
modified  form  Figure  131  can  be  utilized. 

(E)  Labor  Distribution:  Figure  178;  §§  216-218,  238, 
274,  and,  generally.  Part  III,  ''Labor."  If  slightly  modified, 
Figures  130  and  179  may  be  utilized. 

(F)  Expense  Distribution:  Figures  136-142;  §§  94,  161, 
195,  210,  219,  and,  generally,  Part  IV,  "Expense."  In  a 
slightly  modified  condition  a  form  similar  to  Figure  180  can 
be  utilized. 

(G)  Inventory:  Figures  87,  88,  91-93,  95,  200,  201; 
§§234,235. 
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Fia  8.     Chart  of  Liit-Percenlage  Plan  of  Cost  Finding. 
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(H)  Factory  Ledger:  It  is  of  minor  importance  what 
style  of  ledger  is  used.  A  standard  form  of  either  loose-sheet 
or  bound  book  will  answer. 

(I)   Process  Cost  Collating  Records:    Figures  38,   39, 
173,  199;  §§  214,  228-233;  Ch.  XXXV. 
(J)  Sales  Analysis :  Figures  222-230. 

(K)  Synthetical  Record:  Controlling  accounts  can  be 
kept  in  the  Factory  Ledger,  but  a  much  better  plan  is  to  use 
a  Factory  Exhibit  or  a  General  Exhibit,  as  more  fully  ex- 
plained in  Chapter  XXXIV.  It  may  be  noticed  that  all  des- 
ignating arrows  pass  across  the  outline  (K),  which  indicates 
that  the  analytical  entry  is  to  be  made  within  the  scope  of  a 
controlling  account.     (See  Figures  204-218;  §§  51,  56,  231- 

233.) 

(L)  Private  Ledger:  Any  desired  form  of  ledger  will 
intermesh,  a  bound  book  with  a  lock  affixed  to  the  covers  is 
suggested. 

(M)  Customers'  Ledger:  See  (J)  under  §  282. 

§  289.    Relationship  between  Forms. 

In  Figure  8,  the  arrows  bearing  encircled  italic  letters 
indicate  relationships  between  the  forms  they  connect.  The 
following  references — so  lettered  as  to  identify  them  with  the 
arrow  relationship  which  they  respectively  discuss — set  forth 
tersely  the  nature  of  these  relationships  or  of  entries,  where 
entries  are  made.  The  sectional  references  where  these  ap- 
pear, show  where  fuller  explanation  may  be  found  in  the  text 
of  the  present  volume. 

(a)  Material  issuances  are  made  entirely  upon  requisition 
and  include  both  material  and  finished  parts  which  may  have 
been  made  up  ahead  for  stock  in  anticipation  of  orders.  Such 
requisitions  are  charged  directly  to  the  ledger  account  for 
the  depsftrtment  which  is  benefited,  no  attention  being  given 
to  specific  order  numbers  upon  which  they  are  to  apply.  Stores 
Records  (B)  are  credited. 

(ab)  Staple  material  and  supplies  purchased  for  antici- 
pated needs  are  duly  accounted  for  by  entries  from  the  Pur- 
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chase  Analysis  (A)  to  the  Stock  Ledger  (B)  tintil  such  time 
as  the  goods  are  issued. 

(b)  Supply  issuances  are,  like  material,  made  upon  requi- 
sitionsy  which  are  used  as  the  basis  of  distribution  of  charges 
in  the  Expense  Distribution  Form  (  F) . 

(c)  Special  purchases  of  material  for  certain  departments 
are  accounted  for  by  entries  from  the  Purchase  Analysis  (A) 
to  the  factory  ledger  accoimt  representing  the  particular  de- 
partment.    (§  51.) 

(d)  Purchases  of  expense  items  are  accounted  for  by 
entries  from  the  Purchase  Analysis  (A)  to  the  acctmiulating 
expense  records,  and  at  the  closing  of  the  cost  period  are 
segregated  over  departments  on  an  equitable  basis.     (§§  94, 

159.) 

(e)  Productive  Labor.  The  pay  roll  is  strictly  segre- 
gated by  departments  and  a  charge  for  the  productive  labor 
used  by  each  individual  department  is  made  on  the  Factory 
Ledger  against  the  labor  accpimt  of  such  departments. 

(f)  Non-productive  labor  is  charged  from  the  pay-roll 
record  to  the  accumulating  expense  records  (for  example  see 
Figure  141),  and  at  the  closing  of  the  cost  period  it  is,  to- 
gether with  other  expense  items,  segregated  over  the  various 
departments. 

(g)  Manufacturing  expense  items  are  divided  between 
departments  on  an  equitable  basis  and  transferred  by  an  entry 
crediting  the  expense  acctmiulating  account,  whatever  its  cap- 
tion, and  charging  the  departmental  expense  accounts. 

(h)  Reserves  and  suspense  items  under  this  plan  are 
handled  precisely  the  same  as  under  the  sold-hour  plan  (Ch. 
XXXI),  and  reference  is  also  made  to  part  of  §§  95,  96  of  the 
present  volume. 

(i)  Finished  parts  made  ahead  for  stock  are  credited  to 
the  factory  records  in  the  same  manner  as  other  product,  but 
pending  their  use,  are  charged  to  Stores  Records  (B).  At 
this  time  finished  parts  follow  the  course  explained  under  (a). 
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(j)  Process,  material  or  labor  transfers  are  made  on 
clearly  defined  records  which  charge  the  items  to  the  depart- 
ment receiving  the  benefit  therefrom,  and  credit  the  depart- 
ment from  whence  they  came. 

(k)  Physical  tests  of  material  stores  and  of  goods  in 
process  are  periodically  made.  Differences  are  absorbed  and, 
where  necessary,  rates  are  adjusted. 

(1)  Verified  percentages  of  a  standard  list  price  are  used 
in  passing  entries  from  the  Factory  Ledger  (H)  to  the  loss 
and  gain  accounts  through  the  Cost  Collating  Records  (I). 

(m)  Commercial  costs  are  credited  to  the  proper  accumu- 
lating account,  whatever  its  caption,  and  are  charged  to  the 
periodical  loss  and  gain  account  in  the  Private  Ledger  (L). 

(n)  Production  costs,  being  a  known  quantity,  can  be 
used  to  charge  to  the  periodical  loss  and  gain  account  in  the 
Private  Ledger  (L)  such  goods  as  are  parted  with  in  any  cur- 
rent period. 

(o)  Rational  selling  prices  can  be  made  under  ordinary 
conditions  of  trade. 

(p)  Known  profits  can  be  computed  in  the  periodical 
loss  and  gain  account. 


CHAPTER  XXXIII. 

CHART  OF  MACHINE-HOUR  PLAN. 

§  290.    Records  Used 

The  books  and  other  records  shown  on  the  chart  accom- 
panying the  present  chapter  (Figure  9)  are  those  used  in  the 
machine-hour  plan  of  cost  finding.  This  plan  is  discussed  in 
detail  in  Chapters  XXII  to  XXVII  of  the  present  volume. 

The  following  tabulation  takes  up  in  order  the  books 
and  records  shown  on  the  chart.  The  figure  number  refer- 
ences after  each  show  where  forms  of  the  character  indicated 
may  be  found  in  Part  VIII  of  the  present  volume.  The  sec- 
tional references  after  each  show  where  these  records  or  forms 
are  discussed  in  the  text. 

(A)  Purchase  Analysis:  Figures  52,  53,  57-66;  §  51, 
and,  generally,  Part  II,  "Material." 

(B)  Stores  Records:  Figures  10,  50,  80,  85,  86;  §§  31, 

37,  39,  56. 

(C)  Requisition:  Figures  15-19,  67-79;  §§  31,  52,  55, 
56,  153- 

(D)  Time  Reports:  Figures  96-101,  104-113,  115-119, 
123-126;  §§  60,  61,  63,  65,  68,  69,  212,  262,  265,  269. 

(E)  Labor  Distribution:  Figures  178,  179;  §§  216,  238, 
243,274,275.  , 

(F)  Pay  Roll:  Figures  131,  132;  §§  68,  270,  300,  and, 
generally.  Part  III,  "Labor." 

(G)  Expense  Distribution:  Figures  136-143;  180  in  a 
slightly  modified  form;  §§  94,  161,  218,  219,  242,  248,  249, 
and,  generally.  Part  IV,  "Expense.'* 

(H)  Term  Cost:  Figure  191;  §§  139,  146,  240-242,  245, 
249,  250,  264. 
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Fig.  9.     Chart  of  Machine-Hour  Plan  of  Cost  Finding. 
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(I)  Machine  Record:  Figures  178,  179,  189;  §§  118, 
216,  238,  239,  243,  245,  254,  259,  270,  274,  275. 

(J)  Job  Cost  Collating  Records:  Figures  25,  26,  156, 
174-178,  181-184,  185;  §§  56,  214,  271,  272,  274,  276;  also 
Ch.  XXXV. 

(K)  Synthetical  Record:  Controlling  accounts  can  be 
kept  in  the  Factory  Ledger,  but  a  much  better  plan  is  to  use 
a  Factory  Exhibit  or  a  General  Exhibit,  as  more  fully  ex- 
plained in  Chapter  XXXIV.  It  will  be  noticed  that  all  the 
designating  arrows  pass  through  the  outline  (K),  which  in- 
dicates that  the  analytical  entry  is  to  be  made  within  the 
scope  of  a  controlling  account.  A  form  similar  to  the  Gen- 
eral Exhibit  (Figures  204-207)  could  be  used  by  substituting 
the  names  of  the  several  departments  of  the  plant  under 
"Goods  in  Process"  instead  of  the  headings  shown  in  the  form. 

(L)  Sales  Analysis:  Figures  222-230,  in  more  or  less 
modified  form. 

(M)  Private  Ledger:  Any  desired  form  of  ledger  will 
intermesh;  a  bound  book  with  lock  is  suggested. 

(N)  Customers'  Ledger:   See  (J)  under  §  282. 

§  291.    Relationship  between  Forms. 

In  Figure  9,  the  arrows  bearing  encircled  italic  letters 
indicate  relationships  between  the  forms  they  connect.  The 
following  references — ^so  lettered  as  to  identify  them  with 
the  arrow  relationship  which  they  respectively  discuss — set 
forth  tersely  the  nature  of  these  relationships  or  of  entries, 
where  entries  are  made.  The  sectional  references  where  these 
appear,  show  where  fuller  explanation  may  be  found  in  the 
text  of  the  present  volume. 

(ab)  Staple  material  and  supplies  purchased  for  antici- 
pated needs  are  duly  accounted  for  by  entries  from  the  Pur- 
chase  Analysis  (A)  to  the  Stock  Ledger  (B)  until  such  time 
as  the  goods  are  issued. 

(am)  Material  issuances  are  made  entirely  upon  requisi- 
tion and  include  both  material  and  finished  parts  (finished  parts 
or  "Process"  meaning  broadly  any  material  to  which  labor 
has  been  previously  added  in  the  same  plant).    Such  requisi- 
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tions  are  charged  to  individual  production  order  numbers  by 
means  of  the  Cost  Collating  Records  (J)  and,  in  turn,  Stores 
Records  (B)  are  given  credit. 

(b)  Purchases  of  expense  items  are  accounted  for  by 
entries  from  the  Purchase  Analysis  (A)  to  the  accumulating 
expense  records,  and  at  the  proper  time  are  segregated  over 
departments  and  then  diffused  over  machines  (§§  159-196), 
or  may  possibly  be  held  in  suspense  and  the  cost  be  absorbed 
gradually  over  several  cost  periods  (§§  95,  96). 

(c)  Special  purchases  of  material  or  expense  items  for 
specific  production  order  numbers  are  accounted  for  by  entries 
from  the  Purchase  Analysis  (A)  to  the  Job  Cost  Collating 
Records  (J),  under  the  job  numbers  directly  concerned. 

(d)  Supply  issuances  from  stores  are,  as  in  the  case  of 
material,  upon  requisition  only.  These  requisitions  are  used 
as  a  basis  for  the  distribution  of  charges  to  the  expense  records. 

(e)  Productive  labor.  The  machine  time  reports  made 
by  machine  operators  carry  with  them  the  basis  for  calculating 
the  pay-roll  time  of  such  operators.  This  time,  through  the 
Labor  Distribution  (E),  is  carried  to  the  Pay  Roll  (F), 
the  charge  going  to  the  Term  Cost  Record  (H).     (§  243.) 

(f)  Non-productive  labor  on  the  pay  roll  is  charged  from 
the  Pay-RoU  Record  (F)  to  the  Expense  Collating  Records 
(G),  and  is,  in  the  closing  up  process  of  the  cost  period,  segre- 
gated over  the  several  departments  of  the  factory  on  an  equit- 
able basis,  as  outlined  under  (b)  of  the  present  enumeration. 

(g)  Employees'  earnings.  From  the  distribution  process 
(E)  the  amounts  due  the  several  individual  employees  are 
posted  to  the  Pay-Roll  Record  (F). 

(h)  Additional  non-productive  labor  items  that  are  en- 
tered on  the  pay  roll  through  other  channels  than  the  Labor 
Distribution  (E),  are  charged  to  the  Expense  Collating  Re- 
cords (G)  and  are  ultimately  disposed  of  as  outlined  under 
(b)  of  the  present  enumeration. 
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(i)  Factors  of  cost  accumulated  in  the  expense  records 
and  including  perhaps  power,  compressed  air,  fuel,  gas,  etc., 
in  addition  to  the  overhead,  are  all  diffused  over  the  various 
industrial  centers  on  an  equitable  basis.     (§  241.) 

(j)  Space  charges,  interest  on  investment,  reserves,  etc., 
are  determined  at  the  beginning  of  the  year,  and  each  cost 
period  the  machine  records  are  charged  with  a  monthly  ap- 
portionment of  such  costs.     (§  240.) 

(k)  Reserve  for  repairs  and  other  items  not  related  to 
the  annual  charges,  are  charged  to  individual  machines  through 
the  medium  of  the  Term  Cost  Record  (H).     (§  241.) 

(1)  Term  costs  when  so  allocated  are  directly  posted 
to  the  records  of  the  several  individual  machines  or  industrial 
centers.     (§  242.) 

(m)  Finished  parts  when  made  ahead  for  stock  are 
credited  to  the  factory  records  in  the  same  manner  that  other 
product  is  credited,  but  are  charged  to  Stores  Records  (B) 
pending  their  final  use  when  they  follow  the  course  explained 
under  (am). 

(n)  The  cost  applied  to  production  job  numbers  is  based 
on  the  number  of  hours  of  service  a  given  machine  has  been 
employed  and  the  rate  chargeable  per  hour  for  such  machine. 

(§  254.) 

(o)  Commercial  costs  are  credited  to  the  proper  accu- 
mulating account,  whatever  its  caption,  and  are  charged  to 
the  periodical  loss  and  gain  account  in  the  Private  Ledger 
(M). 

(p)  Production  costs,  being  a  known  quantity,  can  be 
used  to  charge  to  the  periodical  loss  and  gain  account  in  the 
Private  Ledger  (M)  such  goods  as  are  parted  with  in  any 
current  period,  together  with  any  known  profits. 

(q)  Rational  selling  prices  can  be  made  under  ordinary 
conditions  of  trade. 

(r)  Known  profits  can  be  computed  in  the  periodical 
loss  and  gain  account. 


PART  VII.— SUBSIDIARY  AND  CONTROLLING 

ACCOUNTS. 

CHAPTER  XXXIV. 

THE  GENERAL  EXHIBIT. 

§  292.    Factory  Accounts  and  General  Accounts. 

Factory  accounts  should,  as  a  matter  of  course,  articulate 
with  the  general  financial  books  of  the  concern.  When  this 
is  the  case  a  balance  sheet  may  be  made  up  from  the  General 
Ledger,  or  its  equivalent,  which  will  summarize  the  conditions 
of  the  whole  business  and  with  which  all  other  books  and 
records  kept  in  the  stores  and  warehouses  and  the  various  de- 
partments will,  if  the  records  are  properly  kept,  agree.  No 
matter  how  far  the  departmental  subdivision  of  an  establish- 
ment is  carried,  or  to  what  extent  the  principle  of  localizing 
the  bookkeeping  be  pursued,  the  "intermeshing"  of  the  various 
records  and  the  proper  representation  of  all  accounts  in  the 
General  Ledger  should  be  constantly  kept  in  view. 

This  interdependence  of  the  various  books  of  account  is 
sometimes  lacking.  This  is  so  because  there  are  still  factory 
accountants  who  do  not  realize  the  obvious  and  material  ad- 
vantages gained  thereby,  or  who  do  not  know  how  to  secure 
a  harmonious  "intermeshing"  of  the  various  records  and  ac- 
counts. To  establish  an  independent  set  of  books  for  each 
separate  department  is  a  simple  matter  for  any  accountant.  To 
devise  a  complete  system  of  factory  accounts,  sound  in  princi- 
ple, adequate  in  results,  harmonious  in  operation,  and  all 
subsidiary  to  one  central  ledger,  is  a  science  as  well  as  an  art. 

Among  modern  cost  accountants,  whether  in  America  or 
abroad,  there  is  no  disagreement  as  to  the  importance  and 
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necessity  of  having  the  cost  records  "interlock"  with  the  fi- 
nancial records.  "Cost  records  which  are  not  capable  of  being 
reconciled,  or  agreed  with  the  actual  results  shown  by  the 
financial  books  are  practically  valueless,  inasmuch  as  there  can 
be  no  assurance  even  of  their  approximate  accuracy.  It  is, 
therefore,  an  essential  feature  of  every  system  of  cost  accounts 
which  puts  forward  the  least  claim  to  completeness  that  the 
result  should  be  capable  of  being — and  should  be — reconciled 
with  the  results  shown  by  the  financial  books  every  time  the 
latter  are  balanced/'* 

§  293.     Controlling  Accounts. 

A  controlling  account  is  one  supported  by  subsidiary  or 
analytical  accounts.  It  presents  in  totals  what  is  presented  in 
other  records  in  detail,  showing  at  a  glance  the  net  results  of 
the  total  debits  and  credits  of  its  subsidiary  accounts. 

Thus  a  single  Accounts  Receivable  Account  in  the  Main 
Ledger  or  the  General  Exhibit  may  show  the  aggregate  debits 
and  credits  of  five  hundred  or  more  individual  accounts,  these 
latter  appearing  in  detail  in  personal  or  subsidiary  ledgers. 
The  totals  of  these  subsidiary  accounts  must,  of  course,  agree 
with  the  totals  of  the  main  or  "controlling"  account.  Though 
of  almost  elementary  simplicity  and  of  obvious  advantage,  the 
intentional  and  intelligent  use  of  the  controlling  account  is  com- 
paratively modem. 

"Controlling  accounts  are  absolutely  essential  to  modern 
bookkeeping.  Their  advantages  may  be  briefly  enumerated  as 
follows : 

"i.  An  independent  and  complete  trial  balance  may  be 
compiled  from  the  general  ledger,  whereas  without  controlling 
accounts  it  would  be  necessary  to  include  in  the  trial  balance 
all  balances  shown  in  the  subsidiary  records. 

"2.  If  the  general  ledger  trial  balance  is  correct,  the  bal- 
ance of  the  controlling  account  must  also  be  correct.  Then 
if  the  sum  total  of  the  balances  taken  from  the  subsidiary 

»  Ml     ■ 
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ledger  or  ledgers,  as  the  case  may  be,  does  not  agree  with  the 
balance  of  the  controlling  account,  the  error,  or  errors,  will 
be  found  in  the  subsidiary  records.  Without  a  controlling  ac- 
count one  would  not  know  whether  to  look  for  an  error  in  the 
general  ledger  or  the  subsidiary  ledgers. 

"3.  When  controlling  accounts  are  used,  the  monthly  bal- 
ance sheet,  and  the  profit  and  loss  statement,  can  be  supplied 
as  soon  as  the  general  ledger  trial  balance  is  'struck.'  If  an 
error  has  been  made  in  a  subsidiary  ledger  it  may  take  con- 
siderable time  to  locate  it."* 

Beyond  this,  by  means  of  controlling  accounts  the  repre- 
sentative accounts  of  an  extensive  plant  may  be  brought  within 
the  compass  of  a  single  ledger,  and  these  accounts  may,  if  de- 
sired, be  still  further  condensed  into  one  small  Private  Ledger 
which  will  then  show  the  essential  facts  and  conditions  of  an 
entire  plant. 

§  294.     Classification  and  Relationship  of  Accounts. 

The  controlling  accounts  of  a  business  should  show  in 
clear  and  succinct  form  its  operations  and  the  condition  of  its 
various  assets,  from  the  purchase  of  raw  material  to  the  divi- 
sion of  profits.  Iq  order  to  do  this  successfully  there  must 
be  a  most  carefully  classified  system  of  records  and  the  focused 
results  of  these  records  must  be  embodied  in  one  book,  to 
which  all  other  books  and  records  in  the  plan  are  subsidiary. 

The  relationship  and  proper  classification  of  the  various 
accounts  of  a  manufacturing  business  are  illustrated  by  the 
charts  shown  in  Figures  i  and  2.  Figure  2  is  an  abridged 
chart  showing  the  general  relations  which  certain  classes  of 
accounts  bear  to  the  business  as  a  whole  or  to  other  classes  of 
accounts  of  the  same  business.  Figure  i  is  a  more  complete 
chart  showing  all  the  general  and  analytical  accounts  ordinarily 
employed  in  a  manufacturing  business.  Accounts  peculiar  to 
particular  lines  of  production  are  not  included.  In  this  chart 
an  asterisk  placed  after  the  name  of  an  account  indicates  that 

•Bentlcy,  "Science  of  Accounts,"  p.  30. 
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it  is  a  controlling  account  in  connection  with  which  an  analy- 
tical ledger  or  some  similar  record  is  maintained  for  the  prop- 
er detailed  segregation  or  classification  of  its  various  items. 
Where  an  asterisk  precedes  a  bracket  it  indicates  that  every 
account  within  the  bracket  is  supported  by  an  analytical  or 
subsidiary  record. 

Where  names  of  accounts  appear  in  this  chart  in  capital 
letters  it  indicates  that  they  are  controlling  or  synthetical 
accounts,  to  be  supported  by  the  analytical  or  subsidiary  ac- 
counts which  immediately  follow.  "Current  Cash"  (cash 
awaiting  deposit)  and  "Bank'*  which  also  appear  on  the  chart, 
may  in  a  sense  be  termed  controlling  accounts  inasmuch  as 
other  records  of  an  analytical  nature  are  usually  maintained 
to  support  them.  Accounts  marked  thus  **t"  are  ordinarily 
kept  in  the  Private  Ledger  because  their  entries  are  not  suffi- 
ciently numerous  to  warrant  setting  aside  columns  for  them 
in  the  General  Exhibit.  When,  however,  such  accounts  as 
Notes  Receivable,  Notes  Payable,  Secured  Funds,  etc.,  are 
sufficiently  active,  they  may  be  kept  in  the  General  Exhibit. 

If  the  records  of  a  business  are  divided  into  the  synthetical 
accounts  shown  on  the  larger  chart  and  the  cost  records  are 
made  to  properly  coincide  or  articulate  with  these  synthetical 
accounts,  the  accounts  in  their  entirety  present  an  illustrative 
chart  of  the  whole  business,  which  will  disclose  its  condition 
any  day,  any  week,  or  any  month.  (See  Figure  154.)  In- 
cidentally, with  such  a  system  of  accounts,  the  annual  inven- 
tory period  may  be  dispensed  with  entirely,  the  "going  inven-, 
tory^of  goods  of  each  class  being  verified  by  a  physical  inven- 
tory at  such  time  as  may  be  convenient,  usually  when  the  par- 
ticular goods  are  at  their  lowest  ebb. 

§  295.    General  Exhibit. 

The  General  Exhibit — also  frequently  known  as  the  "Bal- 
ance Sheet  Ledger,"  "Going  Balance  Sheet,"  "General  Busi- 
ness Record,"  "Cash  Journal,"  "Synoptic,"  "Daily  Exhibit," 
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etc.,  is  a  book  of  record  designed  to  give  a  synthetical  presen- 
tation of  the  conditions  of  a  business  as  a  whole.  It  is  in- 
tended to  show  totals  only,  the  details  of  these  totals  being 
found  in  subsidiary  records. 

The  chart  presented  in  Figure  i  shows  how  the  details 
of  a  business  are  focused  down  by  classes  of  accounts  to  gener- 
al groups  of  accounts.  These  groups  are  represented  on  the 
General  Exhibit  by  columns,  and  when  the  summarized  results 
from  these  groups  of  accounts  are  properly  entered  on  the 
General  Exhibit,  it  becomes  a  "going  balance  sheet"  of  the 
business.  If  the  cost  system  is  not  primarily  a  part  of  the 
general  accounting  plan,  but  it  is  desired  that  the  accuracy 
of  the  cost  records  shall  be  subject  to  a  form  of  proof  by  bal- 
ance, the  desired  end  may  be  secured  by  the  use  of  the  Fac- 
tory Exhibit  (Figures  211-218).  This  record  is  of  the  same 
general  character  as  the  General  Exhibit,  but  is  restricted  to 
the  record  of  factory  production  operations  alone. 

An  illustrative  ruling  of  the  Gieneral  Exhibit  is  given 
in  Figures  204  to  207.  The  number  of  columns  makes  it  ap- 
pear as  a  large  form,  which  it  would  be  if  arranged  on  the 
plan  of  an  ordinary  book.  It  is,  however,  usually  constructed 
with  wide  and  narrow  leaves — used  after  the  manner  of  mas- 
ter and  slip  sheets — so  that  the  requirements  of  the  General 
Exhibit  are  secured  in  a  comparatively  small  space. 

While  the  General  Exhibit  is  in  practice  frequently  re- 
ferred to,  it  will  not  require  frequent  entries,  as  only  the  to- 
tals of  the  subsidiary  records  are  shown  on  it,  with  perhaps 
an  occasional  adjusting  entry.  The  plan  of  the  General  Ex- 
hibit permits  its  use  for  original  entries  if  desired,  but  the 
results  are  much  more  satisfactory  if  it  is  relieved  entirely  of 
the  details  of  subsidiary  records. 

§  296.     Opening  the  General  Exhibit 

The  columns  of  the  General  Exhibit  will  usually  be  varied, 
according  to  the  requirements  of  the  particular  business, — 
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perhaps  by  the  addition  of  columns  to  handle  accounts,  or 
groups  of  accounts,  which  have  not  already  been  provided  for 
in  the  form  shown  in  Figures  204  to  207 ;  or,  on  the  other  hand, 
by  omitting  some  of  the  columns,  or  merging  two  or  more 
columns  into  one. 

The  General  Exhibit  is  opened  with  a  balance  sheet  of 
the  business,  so  arranged  as  to  conform  to  the  columns  of 
the  General  Exhibit.  Once  started  in  equilibrium,  it  must  be 
kept  in  equilibrium,  since  for  every  item  of  debit  entry  there 
must  be  a  corresponding  entry  of  credit,  and  vice  versa.  The 
General  Exhibit  is  the  perfected  idea  of  double  entry  and  is 
complete  in  itself  so  far  as  being  in  balance  is  concerned.  The 
subsidiary  or  auxiliary  records  are  merely  the  analysis  of  what 
appears  in  the  General  Exhibit,  but  must — as  the  sum  of  the 
parts  mtist  equal  the  whole — always  articulate  with,  and,  as 
to  totals,  agjee  with  the  General  Exhibit  which  contains  the 
controlling  accounts. 

The  General  Exhibit  has  numerous  columns,  but  it  does 
not  at  all  follow  that  every  line  must  show  an  entry  in  every 
column.  Quite  the  contrary,  as  it  frequently  happens  in  ac- 
tual practice  that  on  a  particular  page  a  number  of  the  col- 
umns will  have  no  entries  at  all,  the  footings  carried  forward 
to  the  succeeding  folio  being  the  same  as  those  brought  for- 
ward from  the  preceding  folio. 

§  297*        Keeping  the  General  Exhibit  Data  Private. 

By  the  use  of  a  master  sheet  (Figure  152)  and  slip  sheets 
(Figure  153),  the  data  of  the  General  Exhibit  may  be  kept  as 
private  as  desired.  On  the  master  sheet  appear  the  names 
of  the  accounts  or  groups  of  accounts  of  the  General  Ex- 
hibit. On  the  slip  sheets  appear  the  figures.  Separately  the 
two  sheets  mean  nothing.  Together  they  may  be  made  to 
give  as  complete  a  report  of  the  business  as  desired. 

To  accomplish  this  the  master  sheet  is  folded  as  indi- 
cated by  the  dotted  lines  and  a  blank  slip  sheet  is  placed  in  this 
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fold.  Upon  this  slip  sheet  are  then  entered  the  figures  whicli 
in  connection  with  the  master  sheet  give  as  complete  a  record 
of  the  business  as  may  be  desired.  Used  with  the  master 
sheet  the  record  is  intelligible  to  any  one.  Without  the  mas- 
ter sheet,  the  slip  sheet  is  absolutely  meaningless.  Should  it 
fall  into  alien  hands  it  tells  nothing;  but  to  him  who  possesses 
a  duplicate  of  the  master  sheet,  or  a  knowledge  of  its  arrange- 
ment, the  slip  sheet  becomes  at  once  an  open  book,  giving  in 
unmistakable  terms  all  the  information  intended  to  be  con- 
veyed. 

§  298.     Closing  the  General  Exhibit 

At  the  end  of  each  fiscal  period  the  General  Exhibit 
should  be  closed  by  balancing  the  various  controlling  account 
columns  after  all  charges  and  credits  have  been  made;  or,  in 
other  words,  after  all  current  entries  have  been  made.  The 
footings  of  the  loss  and  gain  accounts  columns  are  transferred 
to  the  private  ledger  column  of  the  Exhibit  by  a  closing  entry, 
thus  absorbing  the  diflFerence  between  the  two  columns  which 
would  otherwise  appear  as  a  balance.  The  asset  and  liability 
balances  are  then  carried  forward  to  the  next  folio  and  con- 
stitute the  starting  figures  of  the  succeeding  period. 

§  299.    The  Cash  Account  and  the  General  Exhibit. 

When  the  General  Exhibit  forms  part  of  the  accounting 
system  it  is  quite  essential  for  the  best  results  that  the  "Cash 
Received"  records  be  separated  from  the  "Cash  Disbursed" 
records.  Such  a  separation  also  renders  fraudulent  manipula- 
tion of  the  cash  book  much  more  difficult  and  therefore  less 
likely  to  occur. 

The  plan  of  handling  cash  shown  in  the  chart  (Figure 
i)  contemplates  the  use  of  a  petty  cash  fund  known  as  the 
"Imprest  Fund"  which  is  carried  on  the  Private  or  General 
Ledger  as  an  asset.  The  amount  of  this  fund  should  be  suffi- 
cient to  provide  for  the  current  calls  for  ready  cash  during  the 
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month  or  other  cost  period,  and  will  therefore  be  determined 
by  the  conditions  and  practices  of  the  particular  business. 

Whatever  be  the  amount  of  the  Imprest  Fund,  there 
should  be  no  further  charges  or  credits  to  the  account  on  the 
Ledger  unless  it  is  decided  to  increase  or  diminish  the  amount 
of  the  fund.  As  current  expenditures  are  made  they  are  evi- 
denced by  proper  vouchers  and  these  vouchers  are  periodically 
taken  up  by  means  of  a  regularly  issued  voucher  or  check 
covering  their  amount,  the  items  being  then  segregated  and 
charged  to  the  accounts  to  which  they  severally  belong. 

Under  this  plan  the  Imprest  Fund  is  kept  intact  on  the 
Ledger,  and  if  audited  will  always  disclose  either  the  money, 
or  its  quid  pro  quo  in  the  form  of  cash  vouchers,  bank  checks, 
pay  tickets,  or  perhaps  entries  on  the  Imprest  Cash  Disburse- 
ments Book. 

Where  accommodation  checks  are  cashed  from  the  fund, 
such  checks  should  be  drawn  or  endorsed  either  to  "Cash"  or 
to  the  name  of  the  cashier,  and  not  to  the  name  of  the  concern. 

It  is  hardly  necessary  to  say  that  receipts  in  the  form  of 
currency  should  not  be  intermingled  with  the  cash  of  the 
Imprest  Fund,  but  should  be  deposited  in  the  bank  with  other 
receipts  for  the  day.  There  is,  of  course,  no  objection  to  an 
even  exchange  in  money  value  between  current  receipts  and  the 
Imprest  Fund,  as  for  instance  where  smaller  bills  are  desired 
in  the  Imprest  Fund  and  an  exchange  is  made  with  the  cash  of 
current  receipts,  or  even  where  a  check  made  to  the  order  of 
the  cashier,  and,  originally  cashed  from  the  Imprest  Fund,  is 
turned  into  current  receipts  in  exchange  for  an  equal  amount 
of  cash.  When  small  remittances  from  debtors  are  received 
in  postage  stamps,  the  stamps  may  be  purchased  with  money 
from  the  Imprest  Fund  and  the  transaction  treated  as  a  pay- 
ment in  cash. 

When  the  cash  receipts  of  each  day  or  other  period  of 
time  are  covered  into  bank  intact,  the  footings  of  the  cash  re- 
ceipts sheets  can  be  kept  in  exact  articulation  with  the  bank's 
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record  of  the  transactions,  thus  minimizing  any  possible  dan- 
ger of  manipulated  figures.  The  entry  on  the  General  Ex- 
hibit when  a  deposit  is  made,  is  to  credit  cash  and  debit  the 
bank,  the  debit  entry  coming  under  the  proper  bank  if  there 
is  more  than  one  depositary. 

In  the  practical  operation  of  the  General  Exhibit  it  is 
not  absolutely  necessary  to  give  an  entire  line  across  the  page 
to  the  entry  of  the  deposit  each  day  for  the  reason  that  the 
cash  and  bank  columns  are  in  juxtaposition  and  figures  en- 
tered therein  are  self-evident  of  their  purpose.  Hence  a  de- 
posit entry  can  be  made  on  the  same  line  with  another  entry 
of  the  same  date,  provided  this  other  entry  does  not  use  the 
deposit  column.  Nor,  indeed,  is  it  absolutely  essential  that 
every  entry  on  the  line  be  of  the  same  date,  if  the  proper  date 
be  interlined  immediately  before  or  after  the  figures  of  the 
amount  of  the  deposit.  This  suggestion  is  a  departure  from 
theoretically  correct  practice,  and  is  only  allowable  as  a  meas- 
ure of  economy  and  when  it  does  not  tend  toward  obscurity 
in  any  entry  to  even  a  slight  degree. 

Theoretically  the  cash  receipts  sheets  (Figures  219)  and 
the  check  register  sheets  (Figure  220)  should  be  footed  and 
the  footings  be  transferred  each  day  to  the  General  Exhibit. 
In  practice,  however,  the  daily  transfer  is  not  usual  except 
where  the  sheets  involved  are  quite  numerous. 

Also,  as  a  matter  of  practice,  when  financial  reports  ( Fig- 
ures 152  to  154)  are  made,  the  totals  of  those  records  which, 
theoretically,  should  go  on  the  General  Exhibit  daily,  but 
which  in  practice  are  not  so  entered  until  the  end  of  the  week 
or  month,  can  be  assumed  to  be  entered,  and,  to  make  this 
effective,  the  pencil  footings  to  date  on  such  auxiliary  records 
be  added  to  the  figures  that  are  actually  on  the  General  Ex- 
hibit. In  cases  involving  a  large  number  of  items  this  prac- 
tice is  not  feasible,  and  the  General  Exhibit  must  then  each 
business  day  absorb  the  totals  of  all  auxiliary  records  that 
can  be  run  on  a  daily  basis. 


CHAPTER  XXXV. 

THE  PRODUCTION  REGISTER. 

§  300.    Function  of  the  Production  Register. 

The  Production  Register  (Figures  31,  32)  is  in  effect 
an  exhibit  of  every  producing  department,  showing  for  each 
the  total  amount  of  material  used  and  the  total  production 
labor  costs.  In  the  case  of  labor  costs  a  comparison  can  be 
made  with  the  totals  of  the  production  labor  column  of  the  pay 
roll  (Figure  132),  thus  establishing  the  accuracy  of  both. 

It  is  sometimes  advantageous  to  arrange  the  ruling  of  the 
Production  Register  so  as  to  allow  from  three  to  six  lines  for 
each  production  order,  on  which  its  cost  items  may  be  properly 
posted.  It  is  usually  better,  however,  particularly  where  time 
recorders  are  used,  to  collate  all  the  charges  for  labor  and 
for  material  upon  a  sheet  specially  ruled  for  the  adding  ma- 
chine, and  enter  them  by  totals  on  the  Production  Register. 
There  will  then  be  no  entries  on  the  Production  Register  until 
the  end  of  the  current  month  or  cost  period,  save  when,  in  the 
interim,  costs  are  desired  on  the  conclusion  of  some  particular 
order. 

Even  when  "interim"  costs  are  desired  it  is  not  essential 
that  the  cost  figures  be  entered  on  the  Production  Register 
before  the  end  of  the  month  or  cost  period,  as  the  results  may 
be  obtained  equally  well  by  the  use  of  a  memoranda  sheet. 
The  Production  Register  is  not  designed  for  quick  reference 
to  the  costs  of  particular  order  numbers,  but  is  intended  pri- 
marily for  the  collating  or  assembling  of  the  different  cost 
figures  into  a  complete  whole,  thereby  securing  a  total  of  all 
orders  in  a  particular  department  for  statistical  and  compara- 
tive purposes  and  for  entry  on  the  general  books. 

3^9 
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§  301.     Debits  of  the  Production  Register. 

The  debit  charges  of  the  Production  Register  should  be 
entered  at  the  close  of  each  month  or  cost  period.  At  this 
time  the  cost  cards  which  have  accumulated  under  the  various 
order  numbers  during  the  period,  are  removed  from  the  files 
of  each  department.  One  order  number  at  a  time  is  taken  up 
and  the  respective  cards  for  finished  parts,  materials,  ma- 
chine time,  labor,  and  "transfer,"  belonging  to  that  order 
number  are,  for  each  department,  separated  into  individual 
piles.  Then,  with  the  exception  of  the  transfer  cards,  each 
class  is  in  turn  totalled  on  the  adding  machine. 

For  this  purpose  a  large  sheet  of  paper  properly  prepared 
is  inserted  in  the  adding  machine  and  the  order  number  is 
typed  or  written  at  the  head  of  the  sheet.  The  operator 
then  takes  the  cards  coming  from  the  department  in  which 
the  particular  order  number  was  put  in  work.  The  finished 
parts  cards  are  first  selected  and  the  total  money  value  which 
each  card  represents  is  listed  upon  the  sheet  under  the  first 
column  heading  "Finished  Parts."  The  operator  also  shows 
upon  the  sheet  where  possible,  the  time  clock  number  of  the 
man  who  used  the  goods  called  for  by  the  card.  The  column 
is  totalled  when  all  the  finished  parts  cards  have  been  listed, 
the  footing  showing  the  money  value  of  the  finished  parts 
used. 

The  operator  then  proceeds  in  like  manner  to  list  the  other 
cards.  In  the  case  of  machine  time  or  labor  cards  the  opera- 
tor will — if  a  "split"  adding  machine  is  used — list  the  work- 
man's clock  number,  the  hours  and  minutes  involved,  and  the 
money  value  of  the  time;  the  totals  then  showing  the  full 
time  consumed  on  the  particular  order  number  and  the  money 
value  of  this  time. 

Having  finished  listing  the  data  from  the  first  depart- 
ment, the  cards  of  the  same  order  number  in  each  succeed- 
ing department  are  treated  in  like  manner,  so  that  on  the 
conclusion  of  the  operation  the  adding  machine  sheets  will 
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show  all  the  prime  departmental  costs  of  a  given  shop  order, 
grouped  in  one  place  and  susceptible  of  a  grand  total  if  de- 
sired. 

When  all  the  cards  of  the  various  shop  order  numbers 
for  the  cost  period  have  been  listed,  the  totals  for  all  the  de- 
partments of  each  classification  are  entered  in  the  proper 
columns  of  the  Production  Register  on  the  lines  devoted  to 
the  particular  order  number. 

Diffused  expense  against  each  individual  order  in  each 
department,  as  explained  in  §  187,  is  entered  in  the  proper  col- 
umn of  the  Production  Register.  The  total  of  the  diffused 
expense  column  of  each  department  must  exactly  articulate 
with  the  expense  charge  against  that  department. 

All  the  debit  columns  of  the  Production  Register  must 
agree  with  the  equivalent  debits  in  the  synthetical  accounts  of 
the  General  Exhibit. 

§  302.    Credits  of  the  Production  Register. 

The  credits  of  the  Production  Register  cannot  be  proved 
by  comparison  with  the  entries  of  the  General  Exhibit,  as  in 
the  case  of  its  debits,  the  General  Exhibit  containing  no  equiv- 
alent accounts. 

Credit  is  given  to  "Goods  in  Process"  in  the  Production 
Register  when  individual  orders  are  completed.  To  do  this 
the  total  respective  costs  by  departments,  of  finished  parts, 
raw  material,  machine  time,  direct  labor,  direct  expense,  and 
diffused  expense,  charged  to  such  order  number  (see  Figures 
25,  26),  must  be  determined.  These  several  totals  covering 
perhaps  one  or  more  months  are  then  entered  under  the  cor- 
responding credit  columns  of  the  Production  Register,  the 
individual  totals  thereafter  being  shown  as  an  offsetting  debit 
in  one  or  another  of  the  columns  headed  "Finished  Parts,'' 
"Finished  Product,"  "Other  Departments,"  or  "Other  Ac- 
counts," according  to  the  nature  of  the  finished  order. 

The  bookkeeper  will  get  his  monthly  or  periodical  credit 
entry  for  Goods  in  Process  by  means  of  a  recapitulation  sheet 
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made  up  from  each  monthly  sheet  of  the  Production  Register. 
The  offsetting  debit  will  be  taken  from  the  totals  of  the  dis- 
tribution columns.  The  "Other  Accounts"  can  either  be  se- 
cured by  individual  postings,  or  the  column  may  be  analyzed 
and  the  totals  for  each  separate  account  be  shown  on  the 
recapitulation  sheet. 

At  the  close  of  each  month  or  period,  the  net  value  of 
each  order  in  process  will  be  carried  to  the  right-hand  side 
of  the  sheet  to  the  column  headed  "Value  of  Goods  Still  in 
Process."  The  grand  total  of  such  columns  embracing  all 
departments  should  exactly  equal  the  net  amount  shown  under 
"Goods  in  Process"  in  the  General  Exhibit. 

In  cases  where  the  Production  Register  is  not  provided 
with  distribution  columns  for  the  classification  of  finished 
or  semi-finished  product,  but  all  classes  of  product  are  included 
in  one  column,  such  entry  will  have  to  be  made  upon  the 
General  Exhibit  from  the  credits  as  shown  on  the  Production 
Register,  which  must,  of  necessity,  be  analyzed. 

§  303.    Goods  in  Process  Accounts. 

The  "Goods  in  Process"  group  of  accounts  (General  Ex- 
hibit, Figures  206,  210,  or  the  Factory  Exhibit,  Figures  211, 
213,  217,  218)  is  perhaps  the  most  important  group  in  the 
general  plan  of  the  cost  system,  if  one  can  be  classed  as  more 
important  than  another  where  each  and  all  are  necessary  to 
the  finding  of  actual  costs.  They  are  the  controlling  accounts 
of  the  General  Exhibit,  which  both  in  theory  and  in  fact  "ar- 
ticulate" more  closely  with  the  Production  Register  than  do 
any  other  records. 

A  mistake  in  a  goods  in  process  account  is  more  serious 
than  a  mistake  in  almost  any  other  account,  since  it  means  a 
wrong  cost  computation  on  some  particular  part  of  product. 
On  the  other  hand,  the  possibility  of  error  in  the  goods  in  pro- 
cess accounts  is  not  as  great  as  in  some  other  accounts,  because 
primarily  of  the  greater  care  taken  with  these  more  important 
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accotints  and  because  the  origin  of  entries  is  so  nearly  alike  in 
both  the  Production  Register  and  the  General  Exhibit  that  a 
ready  proof  by  balance  is  at  hand. 

Figures  36  and  37  show  a  form  of  record  for  registering 
only  credits  to  goods  in  process.  This  record  is  used  for 
"short-time"  product,  i.  e.,  product  quickly  made  up.  It  is  in 
effect  a  combination  of  a  "Cost  of  Product"  Register  and  the 
ordinary  Production  Register.  On  it  is  shown  the  cost  of  all 
goods  made  up  for  or  shipped  from  stock  to  customers.  If 
the  goods  are  on  hand  their  cost  is  entered  in  the  column 
headed  "Finished  Product,  Cr."  (Plgure  37),  the  offsetting 
debit  going  to  "Profit  and  Loss  (Cost  of  Goods  Sold)." 

Under  this  plan  charges  to  goods  in  process  are  not  made 

in  the  Production  Register  and  are  not  segregated  in  material, 

labor,  and  expense  accounts  at  all,  but  are  treated  by  totals 

""sonly — ^pay  roll,  material,  withdrawals,  etc. — and  that  in  the 

General  Exhibit  under  the  Goods  in  Process  Account. 

As  each  separate  order  for  special  production  is  com-, 
pleted  the  cost  cards  are  taken  from  the  assembling  files,  are 
added  on  an  adding  machine,  and  the  total  of  elements  credited 
to  Goods  in  Process  (Figures  36,  37),  the  offsetting  charge 
going  to  "Profit  and  Loss  (Cost  of  Goods  Sold)";  or,  if  it 
be  goods  manufactured  for  stock,  to  Finished  Product. 

Under  this  plan  it  is  not  as  easy  to  prove  the  accuracy 
of  orders  in  process  as  in  the  case  of  the  plans  previously  des- 
cribed. 

§  304.    Form  of  Production  Register. 

Figures  31  to  34  show  forms  of  the  Production  Register 
which  can  be  used  exactly  as  described,  or,  with  which,  if  de- 
sired, series  of  slip  sheets  (Figure  35)  can  be  used  for  each 
succeeding  month  after  the  first.  The  slip  sheet  plan  is  de- 
sirable in  factories  where  certain  order  numbers  run  over  a 
series  of  months,  as  it  saves  rewriting  the  descriptive  data 
each  month.     Also  by  the  use  of  slip  sheets  a  ready  refer- 
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ence  statement  is  at  hand  at  all  times  for  the  figures  of  the 
given  order  number. 

The  slip  sheet  is  in  all  important  detaib  similar  to  the 
master  sheet — which  is  the  printed  page  of  the  Production 
Register — save  that  it  can  be  ruled  and  printed  for  use  on 
both  sides,  whereas  the  master  sheet  can  be  used  on  but  one 
side  owing  to  the  manner  in  which  it  is  used  with  its  slip 
sheets. 

Figures  27  to  30  show  a  plan  of  Production  Register  to 
be  used  when  the  material  is  not  issued  in  predetermined  quan- 
tities, but  a  certain  amount  is  issued  and  the  unissued  por- 
tion credited  back.  Under  this  plan  the  costs  are  posted  from 
requisitions,  time  reports,  etc.,  directly  to  the  Production  Reg- 
ister. Figures  27  and  28  represent  the  face,  and  Figures  29 
and  30  the  reverse  of  the  sheets. 

§  305.    The  Production  Analysis  Key  and  the  Analysis  Sheet. 

Figure  24  shows  a  production  analysis  key  sheet  and 
Figures  25  and  26  an  analysis  sheet  used  in  connection  with 
the  key  sheet.  These  are  employed  where  more  or  less  secrecy 
is  desired  concerning  cost  figures.  The  first  form,  the  Pro- 
duction Analysis  Key,  is  a  private  book  to  be  kept  in  a  lock 
binder  by  a  confidential  clerk.  This  book  shows  the  consecu- 
tive order  numbers,  a  brief  description  of  the  order,  whom 
it  is  for,  and  provides  spaces  for  a  record  of  deliveries.  Each 
line  of  the  book  bears  a  printed  number  which  corresponds 
with  a  line  number  on  the  analysis  sheet. 

The  sheets  of  the  Analysis  Key  are  numbered  from  one 
upward.  The  analysis  sheets  are  also  given  numbers — these 
numbers  corresponding  to  those  of  the  master  sheet — as  they 
are  brought  into  use.  There  may  be  almost  any  number  of 
the  analysis  sheets  to  one  key  sheet,  for  the  reason  that  the 
key  sheet  may  represent  either  one  month  or  a  number  of 
months,  while  a  separate  analysis  sheet  (corresponding  to  its 
master  or  key  sheet)  is  required  for  each  department  for  each 
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consecutive  month.  Each  analysis  sheet,  therefore,  also  bears 
a  progressive  letter  to  show  its  month,  together  with  the  num- 
ber of  the  department  to  which  it  belongs. 

Thus,  as  illustrating  the  use  of  the  key  and  analysis 
sheets,  the  key  or  master  sheet  bearing  the  number  15  may 
have  several  months'  accumulations  of  analysis  sheets  in  use. 
Each  of  these  analysis  sheets  will  also  bear  the  number  15 
to  show  the  page  of  the  Analysis  Key  to  which  it  belongs,  will 
bear  its  department  number,  and  in  addition  to  this  a  progres- 
sive letter  to  indicate  the  month  covered  by  the  particular  slip 
sheet.  Thus,  the  sheets  for  department  i  are  numbered  and 
lettered  for  the  first  month  "la,"  for  the  second  month  "ib,'' 
etc.,  while  the  similar  sheets  for  department  4  are  numbered 
4a,      4D,    etc. 

§  306.    Repair  Orders. 

In  plants  where  a  considerable  number  of  repair  parts  are 
sold,  repair  orders  are  usually  quickly  finished  up  and  shipped, 
and  it  is  quite  unlikely  that  there  will  be  many  open  or  un- 
finished orders  on  a  key  sheet  at  the  close  of  any  month  or  per- 
iod, except  on  a  sheet  that  happens  to  have  been  started  but 
a  short  time  before  the  closing  period.  If  there  are  only  a 
few  unfinished  orders  on  a  key  sheet  at  the  end  of  a  period,  it 
is  better  to  transfer  these  unfinished  orders  to  a  new  key 
sheet  rather  than  to  keep  alive  the  old  sheet  with  its  connected 
analysis  sheets. 

In  the  operation  of  this  plan  of  Production  Register  it 
will  be  found  expedient  to  confine  certain  of  the  sheets  to 
repair  orders,  and  certain  other  sheets  to  stock  orders  (semi- 
finished product  prepared  for  stock),  and  certain  other  sheets 
to  finished  product.  In  this  way  each  series  of  order  numbers 
is  kept  consecutively  without  break  except  as  between  sheets. 
Also  the  analysis  sheets  for  orders,  such  as  repairs,  which 
are  quickly  filled,  will  soon  be  retired,  while  orders  for  finished 
product  and  others  which  require  some  time  for  completion 
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can  be  carried  on  the  same  sheet  for  some  two  or  three  months 
without  change,  if  found  expedient. 

The  master  sheet  shows  the  month  in  which  it  was  started, 
and  in  the  following  space  the  month  in  which  it  was  com- 
pleted. These  master  sheets  are  placed  in  the  current  holder 
and  are  subsequently  filed  in  a  transfer  binder  by  progressive 
sheet  numbers.  It  will  eventually  result,  therefore,  that  each 
series  of  order  numbers  will  be  preserved  seriatum.  When 
any  order  number  is  carried  forward  to  a  new  sheet,  the  nimi- 
ber  of  the  original  sheet,  i.  e.,  the  sheet  from  which  such  an 
order  number  is  forwarded,  is  not  shown  on  the  new  sheet  for 
the  reason  that  the  column  headed  "Date  Ordered"  will  dis- 
close the  fact  that  such  order  has  been  forwarded  from  another 
sheet  and  it  is  then  a  simple  matter  to  refer  to  the  serial  lo- 
cation of  such  order  number.  On  the  other  hand,  when  an 
order  number  is  carried  forward  from  one  sheet  to  another, 
the  number  of  the  second  sheet  is  shown  on  the  first  sheet  un- 
der the  column  headed  "Forward  to  Sheet  No. ." 


PART  VIIL— FORMS. 


CHAPTER  XXXVI. 

TREATMENT  OF  FORMS. 

§  307.    General. 

Illustrations  of  the  more  important  forms  used  in  cost 
accounting  are  presented  in  the  following  chapters  of  Part 
VIIL  Most  of  these  forms  have  already  been  considered 
and  where  this  is  the  case  the  numbers  of  the  sections  in  which 
they  are  discussed  follows  the  title  of  the  form.  Where  all 
necessary  explanation  of  any  form  has  not  already  been  given, 
a  brief  comment  under  the  number  of  the  particular  form  will 
be  found  in  the  first  part  of  the  chapter  of  Part  VIII  in  which 
the  form  appears. 

Figures  i  to  9  inclusive  of  the  forms  of  the  present  vol- 
ume do  not  appear  in  Part  VIIL  These  forms  and  their  re- 
spective location  are  as  follows: 

Figure  i,  Unabridged  Chart,  showing  the  classification 
of  the  accounts  of  a  manufacturing  business.  This 
chart  will  be  found  in  the  front  of  the  present  voldme — 
between  fly-leaves  and  cover — and  is  discussed  in  §§ 
294,  295. 

Figure  2,  Abridged  Chart,  showing  the  more  general  re- 
lations between  the  various  accounts  and  between  these 
accounts  and  the  business.  This  chart  immediately  pre- 
cedes Chapter  I  of  the  present  volume. 

Figures  3  and  4  are  charts  showing  how  production  costs 
are  built  up;  chart  3  showing  the  percentage  of  costs 
accruing  as  the  product  passes  through  the  various 
departments,  and  chart  4  showing  the  composition  of 
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production  cost  by  cost  elements.     Both  these  forms 

are  found  in  Chapter  XXI. 
Figure  5  is  a  chart  of  the  estimate  and  text  plan  of  cost 

finding,  presented  in  connection  with  Chapter  XXIX. 
Figure  6  is  a  chart  of  the  specific  plan  of  cost  finding,  pre- 
sented in  connection  with  Chapter  XXX. 
Figure  7  is  a  chart  of  the  sold-hour  plan  of  cost  finding, 

presented  in  connection  with  Chapter  XXXI. 
Figure  8  is  a  chart  of  the  list-percentage  plan  of  cost 

finding,  presented  in  connection  with  Chapter  XXXII. 
Figure  9  is  a  chart  of  the  machine-hour  method  of  cost 

finding,  presented  in  connection  with  Chapter  XXXIII. 

§  308.     Size  of  Forms. 

The  forms  presented  in  Part  VIII  of  the  present  volume 
do  not  show  their  relative  sizes.  Where  parts  of  a  form  are 
shown  in  separate  but  related  cuts,  these  parts  are,  as  a  rule, 
on  the  same  scale,  but  otherwise  the  forms  presented  have 
been  reproduced  regardless  of  relative  sizes,  the  only  end 
striven  for  being  the  clearest  possible  presentation  of  the  form 
within  the  available  space. 

For  help  in  constructive  work,  a  suggested  size  for  the 
form  is  noted  in  each  case  below  the  fonn  itself,  and  this  in 
connection  with  the  cut  should  give  a  sufficient  working  idea 
of  the  form. 

§  309.    Use  of  Forms. 

The  majority  of  the  forms  presented  in  Part  VIII  have 
been  devised  for  special  systems  in  particular  factories.  As  a 
rule,  a  form  well  adapted  for  use  under  the  particular  circum- 
stances for  which  it  was  devised,  cannot  be  used  under  other 
circumstances  without  more  or  less  adaptation.  It  is  obvious 
that  the  cost-finding  plan  must  not  be  stretched  to  fit  special 
forms,  merely  because  these  forms  are  at  hand,  but  that  the 
forms  must  be  modified  to  meet  the  requirements  of  the  sys- 
tem. This  will  be  found  true  with  most  of  the  forms  shown 
in  Part  VIII.    The  necessary  changes  may,  however,  be  read- 
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ily  made,  the  forms  presented  giving  an  effective  basis  for 
such  alterations.  In  many  cases,  perhaps  the  only  change 
will  be  the  substitution  of  headings,  or  the  addition  or  elimina- 
tion of  columns.  When  once  the  method  in  which  a  particu- 
lar form  is  used  is  clearly  understood,  its  proper  adaption 
to  a  particular  system  is  a  simple  matter. 

§  310.     Construction  Details. 

As  a  practical  suggestion  it  may  be  said  that  if  a  few 
simple  general  rules  as  to  color  ruling  are  observed  in  the 
preparation  of  forms,  their  use  will  be  much  facilitated.  Thus 
where  fcolumns  are  grouped,  the  groups  should  be  separated  by 
rulings  of  distinctive  color,  such  as  purple,  or  a  triple  ruling 
of  red  and  blue.  Also  the  character  of  certain  columns  may 
be  denoted  by  the  color  of  their  rulings.  Thus  all  columns  for 
the  entry  of  debits  may  be  ruled  with  a  double  blue  line  at  the 
left  of  the  column  and  with  a  single  blue  line  between  dollars 
and  cents  and  between  hundreds  and  thousands.  In  like  manner 
all  columns  for  credit  entries  may  be  ruled  at  the  left-hand 
side  with  double  red  lines,  and  with  red  lines  between  dollars 
and  cents  and  between  hundreds  and  thousands. 

For  columns  in  which  the  entries  are  neutral,  being  neither 
debit  nor  credit,  such  as  reference  numbers,  weights,  etc.,  the 
separating  ruling  should  be  green  or  some  color  other  than 
blue  or  red. 

If  this  practice  is  systematically  followed,  it  is  possible 
to  tell  at  a  glance  without  really  looking  at  a  column  heading, 
whether  an  entry  is  being  made  in  a  debit  or  a  credit  column. 
Moreover,  on  large  folios  it  is  much  easier  to  follow  down  a 
certain  column  with  the  eye  when  this  column  is  distinguished 
by  a  characteristic  ruling  as  suggested. 


CHAPTER  XXXVII. 

PRODUCTION  ORDERS  AND  RECORDS. 

§311.     Comment  on  Forms  of  Chapter.* 

Figure  10.  Stores  Order.  This  is  an  order  for  parts 
of  semi-finished  product  to  be  made  up  in  advance  for  stock 
or  to  supply  current  needs.  Its  general  form  is  that  of  a  tag 
upon  which  appear  the  details  of  the  goods  to  be  made  up. 
This  tag  is  attached  in  the  ordinary  way  to  one  of  the  pieces 
of  its  lot  and  follows  the  job  through  the  various  operations. 

When  the  job  is  completed  the  goods  are  inspected — 
usually  by  the  foreman — and  the  inspector  punches  the  cost- 
room  coupon  of  the  stores  order  form  with  an  identifying 
punch.  The  goods  then  go  to  the  stock-keeper,  who  receives 
them  and  records  on  the  cost-room  coupon  the  number  of 
pieces  he  has  received.  He  then  punches  the  coupon  with  his 
identifying  punch,  detaches  the  cost  coupon,  and  turns  it  over 
to  the  cost  department. 

When  once  the  cost  coupon  has  been  detached,  workmen 
are  not  given  credit  for  any  further  time  shown  against  its 
job  or  shop  order.     (See  also  §§  31,  56.) 

Figures  11  and  12.  Indeterminate  Order.  The  purpose 
of  this  form  is  to  record  goods  passing  through  one  operation 
or  department  to  another  operation  or  department.  It  is 
employed  more  particularly  when  the  work  done  is  of  a  con- 
tinuous nature  and  when  the  number  of  pieces  must  be  strictly 
accounted  for.  Figure  11  shows  the  form,  and  Figure  12, 
which  is  its  reverse  side,  shows  the  instructions  to  workmen 


'Comment  is  made  here  only  when  the  form  is  not  commented  on  fully  in  the 
text  of  the  volume.  Text  references  will  be  found  immediately  following  the  title 
of  each  form  in  |  31J. 
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regarding  its  use.  The  practice  is  to  issue  one  indeterminate 
order  blank  each  week,  or  oftener  if  the  blank  is  sooner  filled 
up.  This  is  done  for  the  purpose  of  keeping  a  close  check 
on  production.     (See  also  §  31.) 

Figure  13.  Garment  Working  Order — with  single  cou- 
pon. This  form  is  used  in  wholesale  tailoring,  but  the  same 
idea  may  be  employed  to  advantage  in  many  other  lines  of  pro- 
duction. The  number  of  orders  provided  for  on  a  page  is  en- 
tirely discretional.  In  the  form  shown  each  order  represents 
a  three-piece  suit.  Two-piece  suits  would  be  entered  on  an- 
other sheet  or  book  of  similar  characteristics.  In  use  the  form 
is  filled  out  in  manifold,  the  carbon  impression  on  an  unper- 
forated  sheet  remaining  intact  in  the  binder  as  a  matter  of 
permanent  record.  The  pay  coupon  of  this  form  is  described 
in  §  31. 

Figure  14.  Garment  Working  Order.  When  the  cou- 
pons of  this  form  are  small,  the  employees  equip  themselves 
with  a  small  but  wide-necked  bottle  into  which  the  coupons 
are  dropped  as  they  are  clipped.  On  the  form  as  shown  there 
is  no  method  of  identifying  a  given  coupon  with  the  corres- 
ponding order  number.  Where  such  identification  is  necessary 
it  can  be  provided  for  by  means  of  wider  coupons,  on  the  re- 
verse of  which  is  printed  in  condensed  style  the  following 
line  of  figures : 

19283746S564738291001928374655647382910ABCDEFG 

The  lines  on  the  different  coupons  must  "register"  accu- 
rately, so  that  any  particular  figure  in  one  line  is  exactly  over, 
or  under  the  corresponding  figure  in  every  other  line.  Then, 
with  the  use  of  a  ruler,  an  order  number  of  at  least  four  figures 
can  be  indicated  by  drawing  a  single  line  at  one  operation 
through  the  desired  figure  on  all  the  coupons,  red  ink  being 
used  preferably,  so  as  not  to  obliterate  the  indicated  figures. 
For  instance,  the  order  number  is  8943.  Four  red  lines 
are  then  drawn  down  the  entire  length  of  the  strip  of  cou- 
pons, indicating  successively  the  figures  crossed.    The  letters 
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A  to  G  show  how  other  distinguishing  characters  can  be 
inserted  on  the  coupon,  to  be  used  in  the  same  manner  as  the 
figures. 

Figure  15.  Cutting  Order.  This  form  is  employed 
where  usable  scrap  results,  and  is  explained  more  fully  in 
§§31  and  90.  As  shown  it  is  for  use  with  lumber,  but  the 
same  principles  enter  into  the  cutting  of  many  other  kinds  of 
material  where  the  same  general  conditions  prevail.  In  some 
cases  it  is  possible  to  determine  and  record  in  advance  the 
amount  of  waste  on  each  individual  job.  Thus  in  the  case  of 
upper  stock  for  shoes,  there  is  a  device  on  the  market  for 
calculating  the  minimum  amount  of  leather  ordinarily  required 
to  cut  such  a  number  of  pairs  of  shoes  of  varying  sizes  and 
widths  as  shall  be  registered  or  **set"  on  the  indicating  mech- 
anism. Where  this  device  is  used,  a  clerk  calculates  each  or- 
der in  succession  and  records  the  amount  of  the  leather  to 
be  issued  to  the  cutter.  The  cutter's  ability  is  then  gauged  by 
his  record  on  the  successive  orders.  At  times  a  cutter  will  do 
better  than  the  machine  "allowance,"  while  others  will  fre- 
quently run  behind  the  machine  and  need  more  than  the  in- 
dicated stock  to  fill  out  orders. 

Figure  16.  Mass  Production  Order.  The  form  shown 
in  Figure  16  is  adapted  for  use  with  paint,  but  the  same  idea 
is  used  in  many  other  lines  of  production  where  a  given  ar- 
ticle may  be  put  up  in  several  different  sizes  or  shapes  of  con- 
tainer.   The  form  is  more  fully  discussed  in  §§  31  and  55. 

Figure  17.  Container  Order.  This  form  can  be  used  for 
any  kind  of  product  or  any  kind  of  containers.  It  is  more 
fully  discussed  in  §§  31,  32  and  55. 

Figure  20.  Production  Order — standard  parts.  This 
form  of  production  order  is  usually  in  sets  composed  of  a  sheet 
for  each  department.  The  date,  product,  designating  number, 
and  quantity  are  put  on  all  sheets  simultaneously  by  means  of 
carbons.  In  some  cases  the  schedule  time  for  leaving  each  de- 
partment is  embodied  in  the  form. 
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Figure  23.  Production  Order — ^standard  operations.  This 
form  is  peculiarly  adapted  for  either  time-work  or  piece-work 
under  the  machine-hour  plan. 

Figures  27  to  30.  Production  Order  Register.  When 
this  form  is  used,  all  departments  are  included  in  one  folio, 
the  left  and  right  side  of  sheet  being  respectively  the  face 
and  reverse  side  of  the  page.  The  form  is  discussed  at  greater 
length  in  §  214. 

It  may  be  said  in  this  connection  that  when  loose-leaf 
sheets  are  to  be  used  in  a  binder,  a  form  being  spread  on  two 
sides  of  the  same  sheet — face  and  reverse — such  sheets  must 
usually  be  worked  with  other  similar  sheets  so  that  the  re- 
verse side  of  one  sheet  forms  the  left-hand  portion  of  a  folio 
of  which  the  face  of  the  following  sheet  forms  the  right-hand 
portion.  Each  sheet  then  becomes  part  of  a  logically  but  not 
physically  inseparable  record. 

Figure  35.  Slip  Sheet — used  in  juxtaposition  to  the 
master  sheet  in  Figures  33  and  34.  These  sheets  are  used  for 
the  successive  months  during  which  their  orders  are  in  process. 

Figures  36  and  37.  Individual  Department  Sheet — left 
and  right  side.  Used  where  orders  do  not  ordinarily  require 
a  long  space  of  time  for  completion. 
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§  31a.    Forms  of  Production  Orders  and  Records. 
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Fig.  10.    Parts  Order  for  Stores.     (Sec  §§  31,  56,  311.) 

Suggested  size,  6}4''x3Ji''. 
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Fig.   13.     Garment  Working  Order.     (See  §§  3h  3"0 
Suggested  size,  is^xj  orders  deep  (15"). 
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Fio.  i6a.    Bulk  Paint  Production  Order— Top.     (See  §S  3i.  55.  S6,  311.J 
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Fig.  19.    Machine  Knife  Order.     (See  §§  31,  56.)     Suggested  size,  S^xy". 
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Fig.  23a.  Standard  Routine  Machine  Operation  Order— Upper  Part. 
(See  S§  31.  263.  311-)     Size  below. 


Fig.  33b.    Standard  Routine  Machine  Operation  Order— Lower  Part 
Suggested  siie,  complete  form,  4"xii". 
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Figs,   25   and  z6.     Production    Register    Detail    Sheet — Left   and    Right 

Halves.     (See  SS  271-276;  also  Ch.  XXXV.)      Suggested  size. 

complete  form,  ae'xji  lines  deep. 
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Fig.   27.     Production   Order   Register — Left   Half   of    Lcft-Hand    Page. 

(See  §§  214,  304,  311;  also  Ch.  XXXV.) 


PRODUCTION  ORDER  REGISTER 


Fig.   28.     Production   Order   Register— Right   Half  of   Left-Hand   Pag?. 

Suggested  size,  complete  page,  20^x40  lines. 
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Fig.  31  (Upper)  and  33  (Lower).    Production  Register — Left  and  Right 

Halt  of  Page.     (Sec  §  304;  also  Ch.  XXXV.)      Suggested  size, 

complete  page,  36"xaP  line*- 
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Fio.  3sa.    Factory  Order  Register,  Slip  Sheet— Left  Half.  (See  §5  304.  3")- 


Fig.  3Sb.     Factory  Order  Register.  Slip  Sheet— Right  Half. 
Suggested  size,  complete  form,  I4'x4i  lines. 


Fic.   36.     Production   Cost  Register— Left  Half. 
(Sec  §  311;   also  Ch.  XXXV.) 


Fic.  37.     Production  Cost  Register— Right  Half. 
Suggested  size,  complete  form,  i8'x4i  lines. 
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CHAPTER  XXXVIII. 

FORMS  RELATING  TO  MATERIAL. 

§313.    Comment  on  Forms  of  Chapter.* 

The  forms  of  the  present  chapter  are  those  relating  direct- 
ly to  material.  Other  forms  having  to  do  more  or  less  di- 
rectly with  material  will  be  found  under  Figures  15  to  19, 
and  120.  Purchase  analysis  forms  are  treated  in  a  general 
way  in  §  51,  material  requisition  forms  in  §§  52,  55  and  56, 
and  inventory  forms  in  §§  156,  199  and  235. 

Figures  63  to  65.  Purchase  Analysis.  Printing.  If 
spread  over  one  folio  in  the  usual  way,  the  number  of  col- 
umns employed  in  this  form  of  Purchase  Analysis  would 
make  a  book  of  inconvenient  size.  To  avoid  this  the  long 
and  short  leaf  plan  of  book  construction  is  usually  employed ; 
Figure  63  being  the  master  sheet,  while  Figures  64  and  65 
are  respectively  the  obverse  and  reverse  of  the  slip  sheet.  One 
slip  sheet  (rulings  on  both  sides)  goes  with  each  master  sheet 
(rulings  on  one  side  only)  and  the  line  numbers  on  the  master 
sheet  indicate  the  corresponding  line  number  on  the  co-or- 
dinated slip  sheet. 

Figures  71  and  72.  Stores  Withdrawal  Reports.  A 
form  similar  to  that  shown  in  Figure  84  is  usually  employed 
in  conjunction  with,  and  as  a  summarizing  medium  for,  forms 
such  as  those  shown  in  Figures  71  and  y2. 

Figure  74.  Bill  of  Material.  For  a  definite  quantity  of 
product,  the  quantity  of  material  or  number  of  integrants 
necessary  is  determined  by  an  analysis  of  one  unit  of  the 

*  Comment  is  made  here  only  when  the  form  is  not  commented  on  fully  in  the 
text  of  the  volume.  Text  references  will  be  found  immediately  following  the  title 
of  each  form  in  I  314. 
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product  and  also  by  other  presumably  good  and  sufficient  tests. 
The  form  is  used  to  pass  credit  to  the  Stores  Account  or  to 
preceding  departments  for  goods  presumably  used  (§  199) 
and  also  for  charging  "Waste  Stores"  with  waste  actually  made 
and  set  aside  for  future  disposal  (§  53). 

.  Figure  75.  Bill  of  Material  and  Finished  Parts — for 
specific  quantities.  Where  this  form  is  used  it  frequently 
happens  that  "parts"  have  to  be  made  to  fill  requirements, 
and  a  form  similar  to  that  of  Figure  10  will  be  used  in  con- 
junction with  Figure  75,  as  described  in  the  latter  portion  of 

§56- 

Figure  84.  Summary  of  Material  Issuances.  Used  main- 
ly in  conjunction  with  forms  such  as  those  of  Figures  71  and 
y2.  The  tops  of  columns  are  left  blank  for  writing  in  the 
names  or  designations  of  commodities.  The  columns  are  also 
separated  into  groups  with  space  for  indicating  the  store  num- 
ber from  whence  goods  were  withdrawn,  in  order  that  each 
stores  account  can  be  given  its  proper  credit  for  goods  parted 
with.  The  "Substitution"  column  is  for  recording  the  excess 
cost  involved  where  goods  of  a  higher  price  have  been  issued 
in  lieu  of  those  specified  but  not  in  stock.  A  line  across  the 
entire  sheet  is  devoted  to  each  entry,  the  columns  being  ar- 
ranged for  the  segregation  of  items  in  each  separate  with- 
drawal report. 

Figures  87  and  88.  Semi-finished  Work  in  Process  (left 
and  right).  A  form  of  this  character  can  be  filled  out  in 
the  office  (becoming  what  is  known  as  a  "paper  inventory") 
when  used  in  conjunction  with  forms  similar  to  Figures  97, 
183  to  185.  This  is  frequently  done  in  interim  periods  between 
regular  physical  inventory  times.     (See  Figure  95.) 


4^6 


FORMS 


§  314.    Forms  Used  in  Connection  with  Material. 


STOCK  DEPT 

ROCK  ISLAND  PLOW  CO. 


DATE 


19 


TO  PURCHASING  DtPT.  :— 

PLEASE  ORDER  THE  FOLLOWING  NAMED  GOODS 


TOBE  DELIVERED 


.FOR  MACHINE 


STOCK  CLERK 


QUANTITY 

SIZE 

y 

DESCRIPTIVE 

Fig.  40.    Request  for  Purchases.     (See  §  yj-)     Suggested  size,  6^''x6^' 


FORMS  RELATING  TO  MATERIAL 


427 


••■wiav 


wkcjcfk  Blip  tOTwr  mcd.  our  want  may  ivatt* 

birU tto      ^nl«lkL 


ttk  iccd  for: 

^MMH  M  MPW:     ■      ■   I   I  ■■  ■■  ■    I  ■  ■     ■ 


^uffmmmmm* 


i0mmmm 


Rov  <o*«  KCdtat 


I. 


tl^ll*  «C  llf4* 


Bear  pel  W  m»  Jid^c 

IVu  t|K  vtwl9r  Mfort  tHs  beet  at  filiUtf 
l^wwflCI  •riHjlMdt  taacdtfowc  mtt . 


ViOM  kmwkMi  does  t^  t^w^t  lack,  at  to  klid»  coit«  ctct  ^ 


ttlriti  wUtiy  of  an  mm,  tDat  tK  Bmyer  «ap,ke  $|^it«Kl  awl  mU^fml. 


^vc  jatfKca  at  wittip  at  I  way. 


Fig.  41.    Request  for  Purchases.     Reproduction  of  form  used  by  a 

prominent  manufacturing  concern. 
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THE  KILBOUME  &  JACOBS  MFCCa 

Columbus.  0. 


Prom 

OFFICE  corr 


For  ^li v«ry  ad  Ulc«^_ 


I9I_ 


the  jaaod»  lial«d  bslowr 


^wWib^Vf 


BK^ftAP»Wv<r 


12M 


yTCRMS 

p.as. 

VIA* 


QUANTiTieS 


oucRi^Tive 


to 


THE  KILBOURNE  &  JACOBS  MFG.  CO. 

ICOLUMBUS,  0 


J9I_ 


Deliver  oot  l*terih*n. 

Marfc  PjkckMea  feiM  *t  our. 


.tb«C)oed«  listed  b«bvii 
: No 


Kindly  ACKNb>M.CDGE  RECEIPT  dl  this  ordei;and  if  you  CAnnot  make 
Immediatv  ohiprveot.  adviae  u>  wiwi}  you  cao  abip 

SHOW  OUR  ORDCR  NUMBER  OH  YOUR  IMVOtCg.  


oracRNo  ]24f9 

TERM9 

r.as 

9HiRVIA 


OUANTlTICa 


DCSCRIPTIve 


THE  KILBOURNt  &  JACOBS  MFG.CO. 


PVRC  H  ASINQ .  ACC  NT 


Figs.   42    (Lower),  43    (Upper).     Purchase   Order.     Office   File   Copy 
and  Supply  House  Copy.    (See  §§  38,  40,  41.)    Suggested  size,  8''x7*. 
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From 

RECQVmfi 


THE  KILBOURNE&  JACOBS  MF6.C0. 

COLUMBUS.O. 


On  or  befoTB 

deltvered  at  our. 


4  I 


191— 


y«u  rmy  «xpect  thefeods  Ntted  beioMrto  be 
No. 


•ftfcdkiVU>i6  bAtCi  AND  AcMAkKs' 


PLLMQUMrnXBI 

RKCdvep 


OROCR.NO. 
TERMS 

r.aa. 

SHIPVUV 


1249 


DC5CRIFTIVC 


To 


THE  KILBOURNE  &  JACOBS  MFG.  CO. 

COtUMBUS,0. 


PURCHASE  DEFT. 


ei_ 


For  dblivery  at  latest. 


Packaires  to  be  marked  to  our. 


.the  gbede  toted  below 
No 


QUANTITIES 


PflOMMCP' 


nfJGisrBXfr 


bktt  AI^PMvKF 


onocRNo.  1249 
TtRMS 

r.aB. 

SHIP  VIA 

I 


OeSCRlPTIVC 


Figs.  44  (Lower)  and  45  (Upper).    Purchase  Orders— Purchase 
Department  and  Receiving  Clerk  Copies,    (See  §§  38,  40.  4i-) 

Suggested  size,  8'x7*. 
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CASTING  RECORD  PATTFRN  NO. 

CHICAGO  RAILWAY 
tQUlPMENT  CO.. 
.iroftrv  riTv 

1 

Ordered          1 

roundrv  Record            1 

Arinealme  Record               H      Dehvenea         1 

Date      1 

Quar«My 

Da4c 

CASt 

Balance 

Date    I 

To 
Oven 

rro»« 
Oven 

Still 
inOven      ^*** 

Quan 

Total 
Due 

„_ 



n 

~ 

~ 

— 

""" 

— 

1 

1 

■  0           1 

tv 

1 

HE  MARION  STEAM  SHOVELCO.    thr 

Pc&  oar  Machine 

Commodi 

. 

• 

D»«MMiiri/i#>/l                                                     Unit          .      ^''7fl 

\AM 

ti^ht         Gr 

RCCCIVEO                1                      1 

ssueo 

1                   ISSUED                      1              AALA.^4Ceft                II 

I-, '.  11. '.;.,■'■"  M.r 

■^  Ciira  i-nriLcrai 

*■,",';!■■  i-'^;ii.  ^ji-'",'i.:'-:iiivrM  ■•;\:«'-"'.Ti.'.:-'i*.vr'-«ii 

1 

JL 

1 

• 

1 

i 

ORDERED                  1 1 

Dat« 

OrMk 

V 

1 

' 

..          1 

^ 

^ 

^^^ 

,^ 

^_ 

_^^ 

28 


Fig.  50  (Lower).    Stock  Ledger.     (See  §§  27,  28,  39,  45-48.) 

Suggested  size,  io"x30  lines. 
Fig.  51    (Upper).     Malleable  Castings  Record.     (See  §  40) 

Suggested  size,  8"x25  lines. 
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Fig.  67.    Material  Requisitions  Card — Front.    (See  §§  55,  56.) 

See  size  below. 
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ARTICLE 

TO  BC  USED  ON       1 

PIECCS 

WEIGHT 

DIN 

COST  RECORD 

NO 

SYMBOL 

9nta\ptn\ 

EXTENSION 

"1     1     1 

\ 

_ 

Fig.   68.     Material   Requisitions   Card — Back.     Suggested   size,  4''x6}i'', 
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Fig.  69.    Requisition  for  Excess  Material — Front     (See  §§  55,  56,  153.) 

See  size  below. 
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ARTICLE 

TOBC  USED  ON 

QUANTITY 

COST  RLCOR 

D 
NSMI 

NO 

SYMBOL 

DREW 

RETT) 

USED 

PRICE 

perIexte 

1 

1 

1      1 

Fig.  70.    Requisition  for  Excess  Material — ^Back.    Suggested  sire,  4''x6j4*. 
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M9S7 


DEP'T 


D 


DIV. 


SHUTTLEWORTH  BROS.  Ca 

AMSTERDAM,  N.Y. 


Cost  Dcpartmfcnt:- 

TKe following  named  6ooek  have  been  witUvewr  from 
the  stores  fndicaTcd,  foru«e  inthedivieionof  theWIN9IH6 
DEPARTMENT  ehown  above. 

FOREMAN 


WEI6HT 


Da.aCRIPTION 


Worsted  Yam    \l/z/z 
« • 13/2/3 

« • l6/2_ 

• « I6/B/3 


Cotton,Whlte   8/3 
__• Dycd_8A. 


Linen,  Whife_5ilea 

_• Dyed 5ilca 

Jute,  2ply 


Broken  Skeins 

Spoolers  Waste _ 
Bitwinder*  Waste 
Linen  Waste 

Sweepings 


Ho. 
BAUtl 


No. 


fas 


eTOM  REsanvE  thm 
NO.  Ilnmomctwc 


DALE  NUMOBR«,WCI6MT«,BTC.CAN  BE  a HOVm  ON  REVERSE  HEREOF 


Fig.  71.     Stores  Withdrawal  Report     Yarn.     (See  §§  56,  313.) 

Suggested  size,  7^x1 1". 
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Fig.  72.  Stores  Withdrawal  Report.  Miscellaneous. 

gested  size,  S^^xs^". 


(See  §§  56,  313.)    Sug- 
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Fig.  73-    Stores  Withdrawal  Report.    Hardware.     (See  §  56.)     Suggested 

size,  8''xi2". 
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BILL  OF  MATERIAL.  WEAV1N6. 


Duality 


Yard«  woven 


SHUTOEIWORTH  BROTHERS  COMPANY 


Wd1h 


quAMTirr 


DCSCRIPTTs^K 


Worsted  12/2/2 


CostPeriodNo. 


PRICE  Iettcnsioh 


16/2/3 


13/2/3 
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Wool  Yarn 


Cotton      8/3 
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Linen      5  ilea 


Jute 


Sdvedj^e  Cord 


Total  Material  used 


Worsted  Waste 


Lmenand  Cotton  Waste 


^weeping^ 


B^ae 


Total    wastes 


Fig.  74.     Bill  of  Material.    Weaving.    (See  §  313.)    Suggested  size,  6''x9' 
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Fig.   78.     Semi-finished   Goods   Card — Front.      (See 

See  size  below. 


55,   56.) 
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Fig.    79.     Semi-finished    Goods    Card — Back.      Suggested    size,   4''x6l^'', 
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Fig.   76.     Semi-finished   Goods   Card — ^Front.     (Sec  §§   55,   56.) 

See  size  below. 
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Fig.  77.    Semi-finished  Goods  Card— Back.     Suggested  size,  4*x6j4^ 


FORMS  RELATING  TO   MATERIAL 


451 


JL3 


o 
o 


00 


c/> 


CO 


c 

s 

1 

z 

>- 

0 

! 

a 
^ 

Cl. 

hi 

kj 

r^ 

1 

N 

0 

i^ 

f 

0 

H 

0 

p 

^ 

§ 

z 

k 

V 

T5 

■"^■™" 

s^* 

6 

a. 

*- 

^ 

«J 

c 

%1 

0 

2 

i 

g 

fit 

Si 

3 

0 
tf 

0 

U 

&■ 

JK 

to 

J 

> 

1 

§ 

I 

«> 

ifl 

w 

^ 

s 

£ 

o 
u 

H 
Z 


2 

oc 


o 


Fig.   78.     Semi-finished   Goods   Card — Front.     (See 

See  size  below. 


55,   56.) 
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Fig.    79.      Semi-finished    Goods    Card — Back.      Suggested    size,    At^-x^]^", 
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THE  MARION  STEAM  SHOVEL  CO 

MARION,  OMIO. 

Cost  Department  ••—                                                           Date                ^9 

The  followtrtf  named  f  in<5hed  parts  h*v€  tnen  rcc^^e<f  f*v^  Depftrtrn^nt 

and  stored  for  future  issuance  on  Finished  Ru^s  Card. 

storekeeper 

Date    1 

Stores 

Order 

No. 

Piirf 

Size 

For 
Uadmt 
No. 

No. 
Pieces 

Stored 

Pnci 

Value 

^ 

^-Kb 

""n 

MILLER,  Do  BRUL  a  PETERS  MFG.CO. 

Date                          19) 

Cost  Department: — 

1  hand  you  herewith  the  following  named 
material  coupons  for  which  material  Was  been  issued. 

♦ 

Storekeeper 

r 

Oder 
Uo. 

Qeods 
m  ntKsss 
Dr 

STORE  ROOM  CR.                                               |" 

— 

Iron 
G'5fgs 

Steel 

c^tirs 

Mall. 

Brass 
Cbffs 

Bar 
Steel 

^    -S^-J 

Sundry 

^"^ 

Ckt 

» 

lror>    1 

MSTenai 

■^™ 

1 

1 

_ 

_ 

^^^ 

Fig.  8o.     (LTpper)   Summary  of  Parts  Received,  (See  §  56.) 

Suggested  size,  y^xS". 
Fig.  81.    (Lower)  Material  Coupon  Summary.    (See  §  56.) 

Suggested   size,  7"xS". 
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ROCK  ISLAND  PLOW  COMPANY 

Cos*  Department »—  Date 19 

1  hand  you  herewith  the  followir^  named  Re<^uisitions  from 
Department Stores*  Department 

^«__»«_____^_^^_____^_^__  Store  keeper 


Date 


iQ^m  ^^nvoi 


Or<ler  No. 

or 
Account  M». 


rini«lM« 


CREDITS  TO  STORES  DEPARTMENT 

TSStSry 


»^ppUm; 


rr'.^^Sn 


Lumlwr 


JsaaL 


Sundries 


ROCK  ISLAND  PLOW  COMPANY 


DEPARTMENT. 


Dale. 


J9_ 


The  Cost  Dept  were  this  d^  ^ven  filled  Re^iisitionftfrom 
Department Stores  rvpartm^nfr 

-  Storekeeper 


Date 


Account  F4a 

or 
OneierMo. 


The  Requisitions  listed  hereon  were 
duly  received  for  the  Cost  Dept.  by 


Fig.  82.     (Upper)   Summary  of  Requisitions — Original.     (See  §  56.) 
Fig.   83.      (Lower)    Carbon   Copy   Form   for   Summary   of   Requisitions. 

Suggested  size,  7"x8". 
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Fig.  84.    Summary  of  Material  Issuances.     (See  §  313.)     Suggested  size, 

i8''x40  lines. 
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UJ 


I 


»— * 


Fig.  85.    Summary  of  Lumber  Requisitions.    Suggested  size,  I3''x4l  lines. 
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9(KSlob€^\«r9ickcea 


Merchandiw  and  good*  in  proecM-in  the  varioiu  and  aeverul  deparunenti  must  be  inventoried 
against  Ledger  balances  on  the  first  working  day  ot  the  months  indicated,  and  paiticttlar  care  must  be  used 
at  Inventory  time  by  Contractors,  and  others  concerned,  in  properly  reporting  all  partial  deliverica  on 
Schedules,  or  Requisitions,  when  same  arc  not  completely  filled  and  tberefocc  cannot  be  pnsced  in  for  credit 
in  their  entirety. 

ORDER  OF  INVENTORIES. 


JUNE. 


JULY. 


AUGUST. 


OCTOPER. 


NOVeM. 


DeiMftmenls  Bj  11.  K,  U  sod  Y. 
Bookcase  Merchandise. 
B  Machinery. 

DepartmetilB  C.  J.  K,  V  end  Y. 
Filing  Cftbinet  Mcrehaodise. 
R  Slid  Y  MAcltincrj. 

DepartinenU  A.  D,  K.  S.  W.  snd  Y 

Desk  McrcluiiMlise. 

A  and  K  Mschioerj. 

Depertments.  E,  G,K,  K.  R  and  Y. 

Suiionery  Merehuidiae.  Supplj  Mi>reliandbe. 

E  and  J  Maehineij. 

Departments  B,  H,  K,  M  and  Y. 

Bookeuc  Merchandise. 

G  and  N.  ifacbinery. 

Departments  O,  J,  K.  V  and  Y. 
Filing  Cabinet  Merehahdtse. 
W  Mac  hi  Iter  J. 


Dcpartmcats  A,  D.  K,  S,  W  and  Y. 

Desk  MerchaiMliM. 

M  and  H  Machinery. 
JANUARY.    DepartmenU  E,  G.  K.  M.  R  and  Y. 

Sutionary  Merchandise,  Bappiy 

V  Machinery. 
mRUARY.  Departnenu  H.  II.  K.  M  and  Y. 

Bookoaae  Meiehandia* 

O  Machinery. 

HAROL       DepartmenuCJ.K.VaadY. 
Filing  Cabinet  Marohandise. 
D  Maefainery. 

APRIL.  Departments  A.  D.K.0.W  and  Y 

Desk  Merchandise 
8  Maehinery. 

||AY«  Departments  £.  O.  K.  R.  R  and  Y. 

Stationary  Mcrcluuidisc,  bappiy  Merehaadii 

Dormant  Maehinery. 

Equlpmenu 


MANUFACTURING  DEPARTMENTS. 


CARTHAGE  AVENUE  WORKS. 


C.  A.  W. 

raPARTHENT  A. 

Box  Mill. 

M 

B. 

Hsnuraeluring  Bookcases. 

* 

C 

"            Filing  Cabinet*. 

M 

D. 

De.ks 

m 

H. 

Hsnlwara 

M 

J. 

Glass.  Paint  and  Hardware  Stock 

m 

K. 

Lumber  in  yard  and  Dry  Kiln*. 

m 

M. 

Macliine  Shop 

m 

S. 

Receiving  and  Shipping. 

" 

V. 

Veneer  Works. 

DBPARTHENT 


EIGHTH  STREET.  WORK& 

E.     Board  and  Paper  Stock. 

G.    Manufaeioring  Supplies  and  Boa  Files 

N.    Machine  Shop. 

R.    ReeeitinK  and  Shipping. 

V,  Special  Woodwork. 

Y.    Lumber  in  Yard  and  Dry  Kilns 


INDEX  OF  INVENTORY  MONTHS. 


DEPARTMENT  A.  Aag  ,  Dee  ,  Apr. 

"  B.  June,  Oct.    Feb. 

"  C  July.    Nov.  Mar. 

••  b.  Aug  ,  Dee.,  Apr. 

**  E.  Sepu.Jan.,    May 

**  G.  Sept  .Jan.,    May 

"  H.  June,  Oc»..  Feb. 

••  J.  July.  Nov  ,  Mar. 

**  K.  Every  month 

••  M.  June,  Oct..  Feb. 

**  N.  Sept.,  Jan.,  May 

<*  R.  Sept .  Jan.,  May 

**  Sk  Aug  ,   Dec,  Apr 


JANUARY.  MAT,  RrPTCMBCR:   lluohc.i<«^  Sappir  r.oed«, 
rKIIKUARY.  JUNE.  OCTOUER;    Chair*  a  Uoan|;c*.  I>r«k*  *  TaMM* 


DEPARTMENT  V.  July. 

Not. 

Mar. 

W.  Aug  . 

Dec.. 

Apr 

Y.  Every 

month 

Itookca«e  Md»e.          June, 

Oct , 

Feb      j 

Filini;  Cabinet  MdM'  July, 

Nov  , 

Mnr     1 

Slatioiti.-ry  Md>c          Sept., 

Jan., 

Mar 

Supply  Mdse               Sept , 

Jan. 

May 

Desk  Mdie.                Aur  , 

Dec., 

Apr 

A.    Machinery           Aug. 

B.                                Jvne 

^ 

C           "                    Feb. 

D.          "                   March 

E.           "                   Sept. 

H. 

J. 

K. 

M. 

N. 

R. 

& 

V. 

Y^        •• 

DORMANT  MACHINERY 

EQUIPMENT. 


Oet. 

Dec. 

Sept. 

Aug. 

Dee. 

Oet. 

Jaly 

April 

Jan. 

Not. 

July 

May 

May 


MARC«.  JI;LV,  KOVEMBCR:  Piliar  CsMaMi.  aaodry  MmhaaaiM. 
APRIL.  AUGUST.  DEC:  Staiioacn  CMSitOBc*  Paraitare  A  ruiataa. 


Fig.  95.    Inventory  Time  Schedule.    (See  §  235.) 


CHAPTER  XXXIX. 

FORMS  RELATING  TO  LABOR. 

§  315*     Comment  on  Forms  of  Chapter.'*' 

Forms  relating  more  or  less  directly  to  labor,  but  not 
included  in  the  present  chapter,  will  be  found  under  Figures 
13  to  15  (§  90),  22  and  23.  Chapters  VIII  to  X  treat  gener- 
ally of  the  labor  records.  Mechanically  recorded  time  re- 
ports are  treated  in  a  general  way  in  §§  60  to  63,  and  66.  Time 
reports — ^hand  written  or  indicated — are  treated  generally  in 
§§  59  to  68. 

Figures  96,  97.  Time  Work  on  Specific  Orders — obverse 
and  reverse.  This  form  is  one  that  may  be  used  both  for  pay 
purposes  and  for  applying  the  labor  cost  against  the  proper  or- 
der number.  All  beginnings,  endings,  interruptions,  resump- 
tions, or  other  designations  for  the  stopping  and  starting  of 
work,  can  be  recorded  on  this  form  during  the  two  weeks 
which  constitute  a  given  pay  period.  The  three  sets  of  "on 
and  off"  are  respectively  for  morning,  afternoon,  and  overtime, 
or  interruptions. 

Figure  1 1 1.  Plan  Number  Assignment  Card.  When  sev- 
eral different  plans  of  time  reporting  and  cost  finding  are  em- 
ployed in  the  same  plant,  it  usually  becomes  necessary  to 
advise  each  individual  workman  as  to  the  requirements  of 
time  reporting.  This  is  desirable  in  order  that  he  may  not  be 
confused  or  misled  by  mistaken  information  given  him  by  his 
fellow  workmen.    Figure  1 1 1  is  used  for  this  purpose. 

'Comment  u  made  here  only  when  the  form  is  not  commented  on  fully  in  the 
text  of  the  volume.  Text  references  will  be  found  immediately  following  the  title 
of  each  form  in  |  316. 
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Figure  112.  Request  for  Prepared  Time  Cards.  Where 
time  cards  are  mechanically  numbered  in  advance  of  use,  with 
the  employee's  number  and  are  also  printed  with  his  name — 
by  means  of  a  special  device  for  the  purpose — it  is  necessary 
to  make  preparation  sufficiently  far  ahead  to  prevent  delays 
from  lack  of  cards.  This  is  accomplished  by  having  each  de- 
partment clerk  (or  person  handling  shop  orders)  anticipate  his 
needs  as  to  quantity  and  form  of  card  ("N/'  "O,"  *T,"  "Q," 
**R"  being  form  symbols  in  the  illustration)  for  each  workman. 

In  some  cases  workmen  may  use  but  one  card  for  the 
period,  while  in  other  cases  three  or  four  dozen  cards  may  be 
used  during  the  same  period,  depending  entirely  upon  the 
class  of  work  each  particular  workman  is  on — items  which  the 
clerk  must  take  into  consideration  in  making  out  his  order. 
He  must  also  take  into  consideration  the  stability  of  the  work- 
men and  not  order  too  many  cards  for  men  likely  to  drop  out. 
**Overs"  are  not  wasted,  however,  as  an  interchangeable  rubber 
stamp  of  heavier  type  than  the  original  impression,  can  be 
used  to  obliterate  the  first  record. 

Figure  115.  Job  Ticket — for  one  day  only.  This  par- 
ticular form  lists  labor,  machine  time,  and  expense  constant 
separately,  thus  entailing  several  mathematical  calculations. 
Two  registrations  in  one  day  are  possible  with  this  form. 
For  instance,  on  the  first  registration  **On''  time  is  entered 
under  "Begun";  and  "Off''  time  is  entered  under  "Interrupt- 
ed''; on  the  second  registration  "On"  time  is  entered  under 
"Resumed";  and  "Off"  time  is  entered  under  "Unfinished" 
(for  day),  or  under  "Operation  Finished,"  or  "Job  Finished," 
as  the  case  may  be.  Where  a  job  is  unfinished  at  the  end  of 
the  day,  the  "Off"  or  stopping  time  is  put  under  "Unfinished" 
and  the  next  day's  time  is  shown  under  "On,"  as  "Continued." 

Figure  116.  Job  Ticket — for  one  day  only.  Time  on 
this  ticket  is  indicated  by  a  check  mark  in  one  or  another  of 
the  fifteen  minutes'  period  sections.  It  is  possible  to  record 
on  it  one  or  more  interruptions  of  quarter  hours  or  longer 
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duration.  On  this  form  new  jobs  which  have  just  been  begun 
are  indicated  by  a  cross  marked  in  the  space  shown  under 
"Date." 

Figure  1 18.  Daily  Time  Report — work  on  process  goods. 
On  this  report,  time  is  indicated  decimally  and  the  process 
is  indicated  by  symbols.  In  calculating  elapsed  time,  the  num- 
ber of  units  indicated  at  the  starting  of  a  given  job  is  sub- 
tracted from  the  number  of  units  indicated  at  the  finish  of 
the  job;  and  the  remainder  is  multiplied  by  six  (the  number 
of  minutes  in  one  unit)  to  find  the  total  number  of  minutes 
elapsed. 

Figure  119.  Labor  and  Machine  Time  Record.  This 
record  covers  possible  interruptions — of  not  less  than  a  quar- 
ter of  an  hour — throughout  a  twelve-hour  day  and  for  seven 
consecutive  days.  The  dual  time  indications  are  made  by 
checks  against  the  column  lines  indicating  the  nearest  quarter- 
hour  period  to  the  starting  and  stopping  times  respectively.  In 
the  form  shown,  the  full  hours  and  the  half  hours  are  in- 
dicated, but  the  quarter  and  three-quarter  hours  are  not  in- 
dicated for  lack  of  space. 

Figure  122.  Daily  Time  Report.  Used  for  numerous 
jobs  of  a  process  nature.  Frequently  forms  of  this  kind  are 
used  where  the  men's  hands  are  in  such  condition  that  the  form 
cannot  be  handled  without  injury  unless  protected  in  some 
way.  In  such  cases  the  form  may  be  rolled  round  a  wooden 
platen  with  knobs  at  the  end  by  which  it  can  be  turned.  This 
platen  is  enclosed  in  a  box  with  a  top  made  of  two  glass  panes 
or  plates,  so  separated  that  the  writing  line  is  uncovered  while 
the  rest  of  the  form  is  completely  protected.  This  arrange- 
ment preserves  the  form  in  good  condition  and  also  precludes 
the  necessity  of  a  desk,  the  "boxed"  form  being  fastened  to  the 
wall.    The  platen  can  be  turned  backward  or  forward  at  will. 

Figures  124  and  125.  Weekly  Machine  Time  Report 
(obverse  and  reverse) — with  coupons  specifically  arranged 
for  each  day.     This  form  is  particularly  applicable  to  the 

30 
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machine-hour  plan  (Chapters  XXIII  to  XXVII)  where  ma- 
chines are  arranged  in  industrial  centers  and  all  engaged  in 
similar  work.  The  form  is  printed  on  manilla  cardboard  and 
is  further  prepared  for  use  by  means  of  a  numbering  stamp 
with  which  the  individual  machine  number  is  stamped  on  the 
stub  and  on  every  coupon  of  the  card.  The  first  stub  of  the 
report  is  detached  and  retained  in  a  card  tray  in  the  cost  de- 
partment for  identification  purposes.  Being  slightly  higher 
than  the  coupons  (when  detached)  it  acts  as  a  guide  for  them 
when  they  are  filed  in  the  card  index.  The  "Saturday"  cou- 
pon is  punched  with  a  hole,  enabling  the  entire  card  to  be 
hung  up  on  a  convenient  hook.  The  coupons  are  detached 
from  day  to  day  and  turned  in,  giving  a  report  of  the  day's 
production,  together  with  a  report  of  any  idle  time  and  time 
spent  on  preparatory  work. 
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Fig.  96.    Time  Work  on  Specific  Order — Front.    See  size  below. 

(See  §  315;  also  Chs.  VIII,  XXVI.) 
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Fig.  97.    Time  Work  on  Specific  Order — Back.    Suggested  size,  zH"^?"* 
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Fig.  98.  In  and  Out  Card.  Report  of  Work  Done.    (See  Chs.  VIII,  XXVI.) 

Suggested  size,  4''x6j4*. 
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Operation. 


Fig.  99.    Start  and  Stop  Card.     (See  Chs.  VIII,  XXVI.) 

Suggested  size,  S''x2}i''. 
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Fig.    ioo.     Start  and   Stop   Card.     One   Job.     Suggested   size,   2yi''xS' 
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Fig.  ioi.     Start  and  Stop  Card.     Ten  Jobs.     (See  Chs.  VIII,  XXVI.) 

Suggested  size,  4''xio''. 
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Fig.  102.    Start  and  Stop  Card.    Written  Distribution. 
(See  Chs.  VIII,  XXVI.)     Suggested  size,  aj^'x?". 
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Fig.  103.    Start  and  Stop  Card.    Outside  Repair  Job. 
(See  Chs.  VIII,  XXVI.)     Suggested  size,  2^"x9j4". 
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Fia  104.    Time  Stamp  Card    One  Job— Front    (Sec  Chs.  VIII,  XXATI.) 

See  size  below. 


Fia  105.     Time  Stamp  Card     One  Job— Back.     Suggested  size,  3''x6" 
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Fia  106.    Time  Stamp  Card.    Ten  Jobs— Front.    (See  Chs.  VIII,  XX VI.) 

See  size  below. 
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Fia  107.    Time  Stamp  Card.    Ten  Jobs — Back.     Suggested  size,  4''x6^. 


472 


FORMS 


A  ,  5 


s    J   z     *      y-^ 


TIME  EMPLOYED 


COMMENCED 


JOB  NO. 


MACHINE  5H0P 


Workman  No. 


T 


Boring 


Drilling 


Grinding 


^ 


Planing 


Tapping 


Time  Allowed 


Chippii^ 


Facing 


Milli 


Roughing 


Threading 


Premium  CiPC<lit 


Cuttir^Off 


riling 


Mounting 


Shaping 


Turning 


Foreman 


Que^nVity. 


-Total  Time 


Rate. 
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Fig.  io8.  Elapsed  Time  Impression.  Machine  Shop.  (See  Chs.  VIII,  XXVI.) 

Suggested  size,  5*x3". 
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Fig.  109  (Left).  Elapsed  Time  Card.    Machine  and  Operator. 

(See  Chs.  VIII,  XXVIJ    Suggested  size,  s'xa". 

Fig.  iio  (Right).     Elapsed  Time  Impression.     Press-Room. 

(Sec  Chs.  VIII,  XXVI.)     Suggested  size,  s^xs". 
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Time  RecorcKng-Assgrnnenf  Card. 


TIME  PLAN  N6.4 


R6me< 


Beg'inningWith 


your  TIMC  RECORDINQ  CIjOCK  NUMBER  will  be 

on  Clock  No. 5  which  15  located  at  TOWER 


You  will  ring  in  and  out,  worring  noon  ana  night  and  any 
other  time  on  a  card  this  aize  and  cobr  and  known  as  Form  p  if 
you  are  working  time  work^or  on  a  groen  cansl  similar  lothis  card 
and  known  as  Form  O,  if  you  are  wor  king"  piece  work.  There  is  no 
difference  in  the  printing  of  t^  two  cards  except  the  apace  on 
l^rm  O,  for  piecework  job  numbers  and  for  premium  earnings. 
You  will  t«ke  care  tesee  that  the  numbers  of  all  the.m«n  in 
your  craw  are  fecovded  on  the  back  of  your  job  cardi  omU  •ions 
of  such  numbcrs'wiHenl/ cause  delays  and  will  ^vailyou  nothiv^g 
but  will  show  upon  the  office  records  as  nogllg^nca  en  ycurp^rf 
\n  nst  dotecting  •ttchofnis9ions.  The  man  Inyourcrow  esch  hav* 
their  individual  instructions  and  th«y  will  not  have  to  ring  on  each 
individual  job  as  you  arc  re^yuired  fo  do 


A  ard  hearing  your  numbei^  also  the  number  of  the  order  you 
are  t*  work  an  will  be  preparM  fy  mm,  and  will  be  given  to  you  for 
each  Job  you  are  set  at;  when  y^ii'sre  ai»out  to  otsrton  s  job  you 
will  inim«aiattly  proceed  tt  your  Time  Recording  Clock  and  ring 
"On'the  job  depositing  the  card  m  the  'In*  rack   When  youoessa 
Yiork  ontkejob  at  noon,  at  night'  or  at  any  other  time  you  wilt 
remove  the  card  from  the  'InVack,  register  the  time  upon  it 
and  piece  tt  in  the  'Out" rack,  provided  you  expect. to  contiiMe on 
■litojob  upon  your  next  roturn^  tf  the  job  i«  finished  or  temp«rsrily 
suspended  you  will  deposit  it  in  the  "Jobs  Finished *b4x  or  in  the 
"Temporarily  Suspended  "box  as  the  ease  nrtay  be,  i^ndteport 
tome  or  tt  my  clerk  for  a  new  Joh  Card. 

Upon  your  anrivsl  at  the  works  r^^dy  fbr  work  in  the  morning 
afternoon  orat  any  other -time,  yon  will  rmnfV  yur  ^urrmnf 
job  card*  ftom-the  'Out'raek  register  your  time  upon  it,an4  place 
It  In  the"  in' rack. 

Y»Mr  eamln|)  lor  each  two  weeks  af  e  computed  upon  such  car^s 
as  y*u  rooond  your  Hmeon  and  your  pay  envelope  made  therefrom^ 
t^  you  therefore  are  cautioned  aAinot  failure  to regf star s« 
the  Company  will  pay  you  for  only  ouch  time  as  you  sre 
registered  as  being  on  duty. 


Approved 


Foreman 


Supt 


FiG.  III.    Plan  Number  Assignment  Card.     (See  §  315.) 

Suggested  size,  sJi"^?'^- 
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Fig.   113.     Request  for  Prepared  Time  Cards.  (   See 

Suggested  size,  5*^x8''. 


a65,  315.) 


I  HAVE  THIS  DAY  WORKED  ON  JOBS  AS  FOLLOWS 


8 


Order 
No. 

Machine 
No. 

Dept. 

Time 

Work  Done 

Leave  This  1 

H 

M 

Blank      1 

FlG.  113.    Job  Report  Form  for  Reverse  of  any  Qodc  Card. 
(See  Chs.  VIII,  XXVI.)     Suggested  size,  sH'^"- 
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Fia  114.     Departmental  Report  Form  for  Reverse  of  any  Clock  Card. 
(Sec  Chs.  VIII,  XXVI.)     Suggested  size,  4''^sH''' 
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MTEPRUPTiD 


0FatAT/0/IF9i. 


joam. 


REMARKS. 


Fig.  115. 


Job  Ticket  for  One  Day.     Time  Written   (See  !  315;  also 
Chs.  VIII,  XXVI.)     Suggested  size,  e^M". 
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JOB  NO. 

WAONER  ELECTRIC  MFG.  CO. 
time;  slip       Motor  AdaemWIr^  Oept. 

PUT  ONLVONC  JOB  ON  THIS  9UF  '  TURN  MDMLV 

DATE 

NAME 
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MARK  XM  THIS  SIVCE 
DAY  JOB  6  SlMtTEOONLY 
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Fig.   ii6.     Job  Ticket  for  One  Day.     Time  Indicated. 
(See  §  315;  also  Chs.  VIII,  XXVI.)    Suggested  size,  6'x4}i' 
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Fig.  117.     Daily  Time  Report.     Time  Written  on  Coupons. 
(See  §  212;  also  Chs.  VIII,  XXVI.)    Suggested  size,  s"^?"- 
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THE  BUSY  BEE  CANDY  KITCHEN  CO. 

Cake  Dept. 
DAILY  TIME  SHEET 


Name 
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NAME  OF  GOODS 
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D.  Baking 
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T.  Trimming 

S.  Setting  together 

I.  Icing 
C  Cutting 
W.  Wrapping 


Fio.   ii8.     Daily  Time   Report.     Time   Indicated  Decimally. 
(See  §  315 ;  also  Chs.  VIII,  XXVI.)    Suggested  size,  3J4"xiS" 


47» 


Fic.  119  (Lower),    Job  Ticket  for  Week.    Time  Indicated.     (Sec  §  315; 

also  Chs.  VIII.  XXVI.)      Suggested  size.  6-X5J4'. 
Fig.  120  (Upper).    Daily  Time  Report.    Time  Written.     (See  Chs.  VIII, 
XXVI.)     Suggested  size,  g"x6". 
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Fig.  121.    Daily  Piece  Work  Report    (Sec  §  215;  also  Chs.  VIII,  XXVI.) 

Suggested  size,  ii^xSj^". 
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Fig.  123.    Daily  Machine  Time  Report.    Time  Written.     (See  §§  215.  216, 
243;  also  Chs.  VIII,  XXVI.)       Suggested  size,  ii^xSK'". 
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Fig.    125.     Weekly   Machine   Time   Report:    Preparation— Back. 

Suggested  size,  S^xia". 
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Fig.  126  (Smaller).    Premium  Earnings  Card.    (See  §§  32,  35,  36.) 

Suggested   size,  5"x3''. 
Fig.  127  (Larger).    Piece- Work  Record  for  Premium  Docks.     (See  §  74.) 

Suggested  size,  11  "xS^". 
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Fig.  128.    Time-Keeper's  Sheet.  (By  Order  Numbers.)  (See 

Suggested  size,  I4''x8^". 


61,215,269.) 
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Fig.  129.    Time-Keeper's  Sheet  (By  Processes.)  (See  §§  61,  215,  243,  269.) 

Suggested  size,  ii'xSj/^*. 
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Fig.  130.    Summary  of  Productive  and  Non- 
217,  218.)    Suggested  size, 


Productive  Hours.     (See  §§ 
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Fig.  T31.    Pay  Roll  Form.    Daily  Entries.     (See  §§  210,  217,  270.)     Suggested 

size,  I4"x8j/'". 
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Fic.  132.    Pay  Roll  Fonn.    Segregating  Colutni 

Suggested  size,  i5'x42  liR 


CHAPTER  XL. 

FORMS  RELATING  TO  EXPENSE. 

§317.     Comment  on  Forms  of  Chapter.* 

Figures  133  and  134.  Interest  Tables — for  arriving  at 
cost  of  carrying  product  On  this  form  the  value  of  goods 
consumed  in  an  entire  year  is  shown  in  the  column  at  the 
extreme  left  of  each  chart.  The  figures  at  the  top — for  pur- 
poses of  calculation — represent  the  number  of  times  during 
the  year  that  goods  might  possibly  be  made  up,  in  order  to 
maintain  a  sufficient  stock  on  hand.  The  purpose  of  the  chart 
is  to  assist  in  determining  the  number  of  times  the  goods 
should  be  made  up  for  the  greatest  economy — production  cost 
and  interest  charges  on  the  investment  in  these  goods  being 
considered.  The  interest  cost  of  carrying  goods  when  made 
up  but  once  a  year,  is  shown  in  the  column  headed  "i."  In 
obtaining  the  amounts  shown  in  this  column,  it  is  supposed 
that  there  will  be  a  fairly  even  use  of  the  goods  throughout 
the  year  and  that  therefore  the  averaged  time  of  carrying  the 
entire  investment  will  be  six  months. 

When  the  amount  of  interest  on  the  investment  is  de- 
sired for  more  than  one  replenishment  during  the  year,  find 
the  rectangle  formed  by  the  intersection  of  the  line  repre- 
senting the  total  value  of  the  yearly  production,  with  the  col- 
umn representing  the  number  of  times  stock  is  replenished  dur- 
ing the  year.  Observing  the  oblique  lines  passing  downward 
from  left  to  right  across  the  form,  select  the  one  which 
crosses  nearest  to  the  upper  left-hand  corner  of  the  selected 


'Comment  is  made  here  only  when  the  form  is  not  commented  on  fully  in  the  text 
of  the  volume.  Text  references  will  be  found  immediately  following  the  title  of  each 
form  in  I  318. 

490 


FORMS  RELATING  TO  EXPENSE  49 1 

rectangle,  and  follow  it  with  the  eye  to  the  amount  shown 
at  the  right-hand  (lower)  end  of  the  line.  If  the  oblique  line 
exactly  intersects  the  upper  left-hand  corner  of  the  selected 
rectangle,  this  amount  will  be  the  interest  desired.  If  the 
oblique  line  intersects  the  selected  rectangle  on  its  left  side 
anywhere  below  the  upper  left-hand  corner,  then  a  subtraction 
must  be  made  from  the  indicated  amount;  but  if  the  inter- 
section is  to  the  right  of  the  upper  left-hand  corner,  then  an 
addition  must  be  made  to  it.  These  calculations  may  be  men- 
tally arrived  at  by  considering  the  values  of  the  next  adjoin- 
ing base  figures  and  taking  a  proportionate  value  between 
the  two. 

Figure  135.  Curve  Sheet — showing  point  of  most  profit- 
able production.  As  quantities  increase,  production  costs  us- 
ually decrease.  If  carried  too  far,  however,  other  factors 
come  into  play  which  gradually  diminish  the  apparent  savmg 
from  increased  production  and  eventually  turn  it  into  a  loss. 
One  of  the  first  of  these  to  be  considered  is  interest  on  the 
investment  in  product.  Figure  135  illustrates  a  use  of  ordi- 
nary cross-hatched  paper  to  graphically  show  the  reduction 
in  cost  per  unit  of  production  as  quantity  is  increased,  and  to 
also  show  the  increasing  interest  on  investment  as  the  amount 
"tied  up"  in  product  increases  with  quantity. 

The  form  is  self-explanatory.  From  the  example  shown 
it  appears  that  from  the  standpoint  of  these  two  factors  only, 
a  supply  of  product  should  be  made  up  sufficient  to  last  two 
years  and  a  half.  This  may,  however,  be  much  modified  by 
other  factors  which  necessarily  enter  in.  Thus  the  cost  of 
storage  for  such  a  period  may  be  a  very  material  item ;  patterns 
may  change,  or  demand  fall  off,  or  certain  classes  of  product 
suffer  from  deterioration. 

The  curve  sheet  may  frequently  be  used  to  advantage  in 
recording  cost  variations  from  other  causes  than  quantity  and 
interest  charges,  particularly  where  these  are  to  be  pre- 
sented to  those  who  wish  to  know  the  facts  but  who  do  not 
understand  nor  care  to  go  into  the  minute  detail  on  which 
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these  variations  depend.  In  such  cases,  the  curve  line  of  a 
chart  brings  the  desired  facts  sharply  to  view,  telling  the 
story  far  more  concisely  and  forcibly  than  could  be  done  with 
words. 

Figures  136  to  138.  Summary  of  Expense  Invoices — 
with  columns  for  segregating  the  various  classes  of  items. 
(See  §  94.)  The  "Total  Amount"  column  of  a  form  of  this 
character  is  usually  made  to  articulate  with  a  controlling  ac- 
count.    (See  Part  VII.) 

Figures  139  and  140.  Analysis  Sheet  for  Commercial 
Costs.  (See  §  94.)  This  sheet  is  in  effect  a  number  of  small 
ledger  accounts,  and  is  handled  practically  as  a  ledger. 

Figure  143.  Departmental  Expense  Distribution  Sheet — 
for  diffusing  expense  burden  over  orders  passing  or  passed 
through  a  given  department.  ( §  94. )  The  diffusion  features 
of  this  form  are  also  embodied  in  Figures  25,  31,  34,  35,  37, 
and  39. 
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J  318.     Forms  Used  in  Connection  with  Expense. 


I'"u;.  133.     Interest  Calculating  Table— $5  to  $580.     (See  S  JJ/.J 


Fig.  134.     Interest  Calculating  Table— $600  to  $18,500.     (See  §  317.) 
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..g  19  |g  Jg  Jg  59    i«8S82g3 


Fig.  135.    Production  Curve  Sheet.    (See  §  317-) 
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i.l6  (Top).  1J7   (Middle).  138  (Bottom.)   Purchase  Invoice  Analysis. 
»(-t.     (See  §§  94.  317.)     SiigReslcd  size,  complete  form.  25'xsi  lines. 
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Fig.  139.    Analysis  Sheet:  Commercial  Expense— Left  Half.     (See  55  94. 
317.)     See  siie  below. 


Fig.  140.    Analysis  Sheet :    Commercial  Expense — Right  Half    Suggested 
size,  complete  form,   I4"x8;4"- 
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Manufacturing  Expense  Distribution 


Period  Ending. 


- 


Img.    143.     Expense  Diffusion   Sheet.     Over  Orders. 

Suggested  size,  55<3''xi2\ 


(Sec  §§  94,  317.) 


CHAPTER  XLI. 

REPORTS. 

§  319-    Comment  on  Forms  of  Chapter.* 

Figure  145.  Steel  Castings  Report — ^by  heat  numbers. 
This  form  is  usually  made  out  by  the  cleaning-room  foreman 
or  his  clerk.  In  the  column  headed  "Class"  the  castings  are 
classified  in  accordance  with  the  table  appearing  in  the  upper 
left-hand  portion  of  the  form.  When,  in  the  cleaning  room, 
castings  are  found  to  be  worthless,  they  are  entered  by  cast- 
ing number — the  weight  being  shown  under  the  "Scrap"  col- 
umn— so  that  all  product  may  be  properly  accounted  for  in 
other  records. 

Figure  146.  Iron  Foundry  Castings  Report.  This  form 
is  employed  to  report  castings  made.  Its  headings  show 
clearly  the  manner  of  its  use.  It  will  be  noted  that  it  pro- 
vides for  a  full  report  of  any  castings  which  have  been  re- 
ported out  as  good,  but  which  later  are  found  defective  and 
are  returned  or  rejected. 

Figure  147.  Iron  Foundry  Flask  Card — showing  cast- 
ings poured.  This  form  is  made  out  by  the  moulder  and  shows 
the  pattern  number  of  everything  included  in  the  flask;  also 
the  length  of  time  spent  on  the  single  casting  or  the  group 
as  the  case  may  be.  This  form  remains  attached  to  the  flask — 
tacked  on  wooden  flasks,  or  held  in  a  special  container  if  the 
flask  be  of  metal.  When  the  flask  is  poured,  the  card  is  lifted 
and  turned  into  the  foundry  office  as  a  positive  record  of  the 
castings  poured. 

Figure  148.    Defective  Castings  Ticket.    This  is  a  sim- 


*  Comment  is  made  here  only  when  the  form  is  not  commented  on  fully  in  the  text 
of  the  volume.  Text  references  will  be  found  immediately  following  the  title  of  each 
form  in  i  320. 
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pie  form  for  turning  back  rejected  castings,  either  before  or 
after  such  castings  have  left  the  foundry. 

Figure  150.  Daily  Report  of  Building  Construction.  On 
the  left-hand  side  of  this  form  the  superintendent  or  his  clerk 
records  any  material  received  on  the  "job"  so  that  the  invoices 
may  be  promptly  and  properly  checked  for  payment.  The 
right-hand  side  provides  for  a  report  on  the  progress  of  the 
work,  together  with  the  material  and  labor  cost  of  same. 
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§  320.    Forms  of  Reports. 


ORIGINAL 

THE  HINDE  &  DAUCH  PAPER  CO. 

pAppO  lL«APf  AT    .        , 

Mill 

10 

RCrLS 

ROLLS 

TOTAL 
WCIGNI 

Kind 

THICK 
NESS 

WEIGHT 
RUN 

WEIGHT 
DRY 

HMIflW 

nucoa 

REMARKS 

SIZE  AND  WEIGHT 

i 

TOTAL  MADE  THIS  DAY 

AVERAGE  PERCENT  MOISTURE 

' 

kiiArM        Trfcinrn                   rum             I 

Fia   144.     Paper  Mill  Report     Mass  Product.     Suggested  size,  y^xB". 
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THE  MARION  STEAM  SHOVEL  COMPANY 

|:».S     h?<S;;:SS«.       C'^^STJNG  REPORT.  HCM  No 

I  it;*IS  1 12V::      I      O.H.  STEEL  FOUNDRY  Date 


19 


O 


m 


FOUNDRY  REPORT 


•Rock  Island  Plow  Company 

ROCK  INLAND.  ILLS 


Date ...«, 


.19-. 


FVime  Cost  per  lb  thi*  Heat  $0 Avera^  for  period  $0.  _   UpenseConstMitM . 

CMtingHo 


Fig.  145   (Upper).     Steel  Castings  Made.     (See  §  319.) 

Suggested  size,  8"xi2''. 
Fig.    146    (Lower).     Gray   Iron   Castings   Made.      (See   §   319.) 

Suggested  size,  8"xi2''. 
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FOUNDRY  FLASK  CARD. 

Moulder's  Name—, No.. 

Time  Began Time  Finished 


)4o.MAde 


CAstintfNa 


Remarks 


Leave  this  blank 


N.B.-  When  casting  15  poured  this  card  muj*  bcta^kenupAndUkentoofficc 


Fig.  147.    Foundry  Flask  Card.     (See  §  319.)     Suggested  size,  4]^''x2>4' 


DEFECTIVE 

CASTING 
TICKET 


QUANTITY 


PATTERN  NO 


ORDER  NO. 


PART 


DEFECTS 


STATE  OF  COMPLETION 


n^^t* 


Fig.  148.    Defective  Castings  Ticket.    (See  §  319.)     Suggested  size,  5  x3 
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THE  MARION  STEAM  SHQVa  COMTANY        REPORT  OF  DEFECTIVE  WORK 


BENTinCATION- 


Xi^rr^  No. 


> Department  No. 


.Order  No. 


.Fbreman 


CAUdC:    ^  ^ 

t  lmp«rfecl  Pkri 
S  Broken 
4  Bbv/  HoU» 


9  ImfroMrlv  corvd 
6lmprftf«r^UMl«fr 
7  Spoiled  m  Macltininf 
6  B*d  Pkt««rn 


DISPOSITION  or  THE  OOODS 

Delivered  to 


9  0»l«r  cAuae* 


OlAta. 


.For  what  use'. 


Defective  tKrou^  caus«  No 
Feurt  o/ Department , 


C*n  fboda  be  uaed  el.aewhe*«. 
wheref 


In  tt^e  Cest  Depiartment  the 
Onier  Number  te  wt)ich  Ifekteriel. 
Lftbor^etc  h*ve  beenchary»d, 
will  be  ^iven  credit  *s  per 
amounts  shown 


Finished  RsrtsCr.  i. 
Materiel         Cr.i. 
Machine  Time    Cr.  i 
Labor  Cr.  S 

Expense  Cr.  $ . 


Scrap  Account  Dr.  i. 
Expense  Dr  %. 

OMM  D*mage    Dr  $ . 


Entered  by. 


Dr, 


.Cr. 


>•••••••  »——«»»«■» 


THE  MARION  STEAM  SHOVEL  COMPANY         REPORT  OF  DEFECTIVE  WORK 


BCNTIFICATION- 
t4ame  of  Part 

Workn^an  No 


.Casting  No.. 


.Department  No Order  No. 


.Fore  ma  ft 


FULL   EXPLANATION  OF  CAUSE 


Fig   149.    Defective  Work  Report    (See  §§  54.  i53,  26a) 

Suggested  size,  7''x6fi''. 
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—  1 — ■"'  ■■; 

UNION   STATION  TRANSFeR,DAVTON,0.                             \                        \ 
INCOME  AND  CXPCNDITORE                                          \                         \ 

Accounts                                               » 

NAme  C3(f  Account 

Acct 
NO. 

•  1 

•  1 
1                         • 

; 

1                 • 
•                 1 

: 

1 

■ 

•              • 
1              • 

UNION  STATION  TRANSrCR^  DAYTON,0. 
INCOMC  AND  CXPENOITURC 

Daily  St*tement 
d*y                                   19 

1 
I 

• 

• 
• 

Acc> 
No. 

TOTALS  fOR  DAY        | 

TOTALS  TO  DATE 

• 

D-          ^ 

r*»          1 

r\»          1        / 

:r. 

Ir/ 

f  , 

Vrf 

1. 

L 

fi.                  ^ 

•         ^,^ 

, 

1    II 

_ 

* 

»       . 

1     1 

1 

T 

UJ 

ffi 

TT 

rrri 

^lX--L-J 

1 — ^ 

-^ 

tTT" 

« 

1  II 

1 

, 

li 

.._ 

- 

• 

Figs.  152  (Upper),  153  (Lower).    Daily  Financial  Report.  Master  Sheet 
and  Slip  Sheet.     (See  §  297.)     Suggested  sizes,  upper,  7"xi2''; 

lower,  6''xi2''. 


JIO 


Fig,  154.    Monthly  Financial  Report.  (See  5  zgf).)  Suggested  size,  85^'j 


THE   MARION  STE^M  SHOVEL  CO. 
ENGINEER'S  REPORT 

Date 19_ 

332 

793 

Gas 

166 

307 

Bail 

Blast 

75* 

564- 

Power  Started 

Power  Stopped 

Hours  Run 

Avera^  H.  R  per  Hour 

RemarWs 

Engineer 

Fig.  155.    Power  Consumption  Report    (See  g  139-)  Suggested  size,  6'x4". 


CHAPTER  XLII. 

FORMS  FOR  RECORDING  COSTS. 

§  321.     Comment  on  Forms  of  Chapter.* 

Figures  159  to  161.  Detailed  Cost  Record^ — by  elements 
and  integrants.  The  first  page  of  this  record  is  descriptive 
the  second  page  details  by  departments;  and  the  third  page 
summarizes  by  cost  elements.  (See  §§  228,  230.)  Records 
of  this  character  are  usually  made  up  for  articles  of  product 
which  are  more  or  less  standard.  The  record  for  a  given  ar- 
ticle often  spreads  over  a  number  of  sheets.  These  are  per- 
manently fastened  together,  and  the  whole  becomes  an  ana- 
lyzed and  summarized  production  cost  record  of  the  article — 
a  valuable  document  when  properly  filled  out.  Labor  costs  may 
be  entered  on  this  record  from  a  form  similar  to  that  shown 
in  Figures  182  and  183. 

Figures  162  to  164.  Specification  and  Cost  Sheet.  The 
first  page  of  this  form  is  descriptive  and  is  also  a  record  of 
material  costs ;  the  second  page  is  a  record  of  labor  costs  and 
of  burden ;  and  the  third  page  summarizes  under  dates  and  by 
elements.  This  form  resembles  the  preceding  form  in  some 
of  its  features.  There  is  a  material  difference,  however,  in 
the  fact  that  the  present  form  ignores  specific  operations  and 
treats  altogether  with  the  physical  production  elements  for  the 
department  or  the  plant  as  a  whole.  Data  from  material  and 
labor  cards  can  be  posted  direct  to  this  form,  which  is  not  the 
case  with  the  preceding  form — save  as  to  entries  from  forms 
similar  to  that  shown  in  Figure  182 — as  it  is  a  summary  of 

'Comment  is  made  here  only  when  the  form  is  not  commented  on  fully  in  the  text 
of  the  volume.  Text  references  will  be  found  immediately  following  the  title  of  each 
form  in  |  322. 
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costs  taken  from  other  cost  collating  records.  The  present 
form  presents  totals  or  summaries  as  of  different  dates  (in 
the  case  of  indeterminate  orders)  while  the  preceding  form 
gives  its  summaries  as  of  one  date  only. 

Figures  165  to  168.  Summary  of  Costs  by  Operations — 
irrespective  of  departments.  This  form  can  be  used  in  con- 
nection with  Figures  169  and  170. 

Figures  169  and  170.  Comparison  of  Costs  (obverse  and 
reverse) — comparison  by  operations  and  summary  by  depart- 
ments. (See  §  277.)  Summarized  costs  can  be  taken  from 
Figfures  165  to  168  for  use  on  this  comparison  sheet. 

Figures  176  and  177.  Process  Cost  Summary.  Used 
when  the  same  operation  is  applied  to  physically  different 
shapes  or  parts  on  a  unit  basis.  Figure  177 — reverse  of  Fig- 
ure 176 — is  a  record  of  material  or  parts  worked  on.  The 
posting  references  in  this  form  correspond  with  those  of  Figure 
162  so  far  as  material  is  concerned. 

Figure  178.  Machine-Time  Summary.  Four- week  record 
of  preparation,  idle  and  active  time,  and  production  of  in- 
dividual machines  in  an  industrial  center.  Cost  applied  to 
production  on  a  machine-hour  basis.     (See  §§  238,  274.) 

Two  columns  might  be  added  to  the  left  side  of  this  form 
for  showing  respectively  the  loom  (or  machine)  number  and 
the  number  of  the  week.  As  the  form  is  shown,  the  week  num- 
bers and  the  loom  (or  machine)  numbers  are  in  each  case 
supposedly  to  be  written  or  stamped  just  to  the  left  of  the 
triple  line  in  the  zones  or  lines  prepared  for  footings. 

Figure  179.  Machine-Time  Record — by  days  for  one 
month.  Shows  preparation,  idle  and  active  time  and  produc- 
tion of  individual  machines  in  an  industrial  center.  Cost 
applied  to  production  on  a  machine-hour  basis.  (See  §§  216, 
238,  243,  275.) 

Figures  182  and  183.  Specific  Job  Cost  Collating  Re- 
cord— standard  product.  (See  §  277.)  This  form  represents 
a  second  card  under  the  same  "part,"  to  show  the  operation 


FORMS  FOR  RECORDING  COSTS  513 

of  the  plan  when  there  are  a  large  number  of  integrants.  Thus, 
if  there  were  twenty-nine  integrants  to  the  part,  the  pieces,  or 
integrants  numbers  i  to  i6  inclusive  would  appear  on  the  first 
card,  and  numbers  17  to  28  inclusive  on  the  second  card  of  the 
present  form.  The  totals  from  this  record  are  summarized 
on  a  form  similar  to  that  shown  in  Figure  160  or  163. 

Figure  184  and  185.  Process  Cost — applied  to  orders 
of  indeterminate  quantity.  The  reverse  of  the  sheet  shows  the 
material  requirements  and  a  check  system  for  issuances  of  this 
material  from  store-rooms.  (See  §  277.)  As  an  example  of 
the  material  checking  feature,  it  may  be  supposed  that  inte- 
grant No.  9  is  a  three-inch  brace,  and  that  two  of  these  are 
required  for  one  unit  of  product.  The  figure  2  will  then  be 
shown  in  the  upper  rulings  of  the  form,  opposite  No.  9.  If 
fifty  of  such  braces  are  drawn  from  the  stock-room,  this  is 
indicated  by  the  number  25  entered  in  column  headed  "9"; 
indicating  that  a  sufficient  number  of  the  integrants  designated 
by  9  have  been  issued  for  25  units. 

Figure  186.  Weight  Cost  Summary.  This  form  is  used 
for  determining  the  net  labor  and  expense  cost  per  pound  of 
finished  product.  The  plan  is  somewhat  antiquated  though  it 
is  still  adhered  to  by  some  manufacturers  of  machinery,  ve- 
hicles, etc.,  even  where  modern  cost-finding  methods  are  em- 
ployed. There  are  products,  as  castings,  springs,  axles,  which 
are  sold  on  a  pound  basis  and  are,  therefore,  properly  calcu- 
lated as  to  cost  on  a  pound  basis.  Figure  168  also  embodies 
this  same  pound-cost  feature. 

Figure  193.  Daily  Report — Steel  Foundry.  This  form 
covers  all  details  but  deals  in  weights  only,  such  weights  to 
be  later  entered  on  a  form  similar  to  that  shown  in  Figure  195 
but  so  arranged  as  to  conform  to  open  hearth  steel  require- 
ments. 

Figure  194.  Report — Blast  Furnace — details  for  twen- 
ty-four hours.     The  totals  from  this  form  are  summarized 
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to  advantage  on  a  form  similar  to  that  shown  in  Figures  195 
to  198. 

Figures  195  to  198.  Report — Blast  Furnace.  This  form 
gives  a  summary  of  details  by  days.  A  form  of  this  charactei 
can  be  advantageously  used  in  connection  with  the  cupola 
reports  of  Figures  192  and  193. 

Figure  199.  Summary  of  Costs — by  production  elements, 
departmentally.  (See  §§  224,  228,  229,  232.)  This  and 
the  form  shown  in  Figure  200  are  particularly  applicable  to 
the  list-percentage  plan. 

Figures  200  and  201.  Comparative  Records.  (See  §§ 
155,  230.)  Labor  comparisons,  other  than  those  presented  in 
this  chapter,  may  be  found  in  Figures  165  to  172,  182  and  183. 

Figure  202.  Office  Copy  of  Factory  Schedule.  This 
form  is  used  as  a  basis  for  resolving  a  cost  per  pound  into  a 
cost  per  unit,  and  thereafter  making  a  factory  ledger  entry, 
based  on  such  calculation.    (See  §§  223,  225.) 
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§  322.     Cost  Recording  Forms. 


ORDERED 


FINISHED 


Job  No.  Shop  Order  No. 


Synribol 


No.  Pieces 

La^bor 


Name  of  Piece 

Ma+erial 


Hours 


Rate 


Amounts 


Quantity 


Price 


Amounts 


Direct  Expense 


Hrs.Total 


Total  Material 

Total  Labor 

Net  Cost 


Burden cfs.  per  hour 

Piece  Cost.  Net 


Burden 
Gross  Cost 


Piece  Cost,  Gross 


Fig.  156.     Summary  for  Cost  Cards.    Envelope  T'orm.     (See  §  270.) 

Size  to  fit  cards. 
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THE  MARION  STEAM  SHOVEL  CO. 


MEMORANDUM  OF  TRANSFER 

of  L^borand  Material  Costs^  between  Orders 
in  Processor  oi her  accounts 


Dept.  No Da+c 19. 

Charge Order  No 

Credit Order  No 


Explanation. 


IF  OTHER  ACCOUNTS  THAN  GOODS  IN  PROCESS 
Charge  Account  Nft- 

Credit  Account  No.« 


Requested  by 


Entered  in  Order  Register 


Fig.  157.    Transfer  of  Costs.    (See  §§  55,  ^•)     Suggested  size,  zW^7* 
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Fig.  160.     Detailed  Cost  Record — Second  Page.     See  size  below. 


Total  Costs,  all  Depftrtments  based/  (on  periods  ending 


"V 

[--] 

n 

\ 

T 

"1 

Fig.  161.    Detailed  Cost  Record — Third  Page.     Suggested  size,  i4"x.i7' 
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Figs.  167  (Upper),  168  (Lower).    Summary  of  Costs  by  Operations — 
Reverse  of   Page.     Suggested  size,  complete  form,   i8''xi7". 
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Fig.  173.    Process  Cost  Summary.    Single  Cost    Suggested  size,  I4''x8j4". 
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Fig.  174.    Process  Cost  Summary.    Various  Operations.    Suggested  size, 
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Process  Cost  Summary:  One  Operation — Face  of  Page.     (See 
§  321)      Suggested  size,  ly'x-W- 
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Fig.  181.    Specific  Job  Cost  Collating  Record.    Special  Product.    (See  §§ 

211,  213.)    Suggested  size,  ii^xSH". 
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Figs.  182  (Lower),  183  (Upper).     Specific  Job  Cost  Collating  Record. 
Standard  Product     (See  §§  377,  321.)     Suggested  size  for  each,  io'x7*. 
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Figs.  184  (Upper),  185  (Lower).    Process  Cost:  Indeterminate  Quantity- 
Face  and  Reverse  of  Page.    (See  §  321.)     Suggested  size,  S'xio''. 
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LABOR  AND  EXPENSE  SUMMARY 
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Fig.  i86.     Process  Cost  Summary.     (See  §  321.)     Sureested  size,  S'xfi". 
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Fig.   187.     Analysis   Sheet — Left  Half.     See  size  below. 


Fig.  188.     Analysis  Sheet— Right  Half.     Suggested  size,  complete  form, 


540 


FORMS 


1^...-     =     J_=   -_   =^ 

Wv                                                                     u  uir~                                                 r 

Hj                               &  ^~                    ""  5 

IES  — -i--  — i-i-i«--i-i  — -a  J^                          — ^  —  —  —  — —  —  —  —  —  — -.i    ^ 

m                          h\\\   \\\\\\\ -He 

m ^  s * 

Ik                                                                    'a.       »                                                              h 

O    1     2                                                                                                3           ?                                                                                       0 

**^  1 «                                                 **     a      -T                                    ® 

l-s J?      Sf                                                             S 

^    ■>                                                                                             ^       jS Q 

*^  1       2                 I                                i^                                            S 

•^1             0<*»>§                                u.                            *^                                                                             Zl£ 

•  1       "?                    9                   >5                i  ?                                             Zl'^ 

•nl*)^      •a'5             j»            '    »«..«.......».." 

^1 

1   2                                 «=               .                                                     1 

3 

1              «        ' 

^                                                                           ^^                                           t 

Ill    nil   in  !  1      1 

-^* Jl 

Fig.  189.    Machine  Installation  and  Maintenance  Record.    (See  §§  ii8»  2jS, 
239,  24s.  254,  259,  270.)    Suggested  size,  ii^xSj^". 
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Fig.  190.    Building  Factor  Record.    (See  §  118.)    Suggested  size,  ii'xSj^' 
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Fic.  191.    Term  Cost  Record.     (See  §S  146,  230,  241,  242,  249) 
Suggested  size.  ii"x8'/i'. 
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DAILY  CUPOLA  RECORD 


The  Rock  1$lanp  Plow  Co. 
rock  island,  1i.c5. 

Date. 


Froporfion  Iron  Melted  to  Fuel  used 

Proporfion  Good  Casfmgs  to  Ft>4l  used 
*At  Scrap  Cost 


MATERIAL 

LBS. 

PRICE 

COST 
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rtowAh              , .  , 
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Pione^ir 

Chattanooga 

Scrap* 

1 

G&tes  and  Sprues  _ 

Ovftr  Jmn 
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Total  lbs  \rcsr\ 

Coke 

Wftft/l 

Total  lbs  F.i^^l        .     , 

1 

Ibtal  Imn  M«lt^fl   
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Less  Gates  and  Sprues 
Nef  Iron  MeltftH 

Good  Castings  (cost  per  lb.  $0. 
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Fig.  192.    Daily  Report  of  Iron  Foundry.    Suggested  size,  6''x9''. 
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THE  MARION  STEAM  SHOVEL  COMPANY 

HEAT  REPORT  Hear  No PurnAce  No 

OPEN  HEARTH  STEEL  FOUNDRY  Date 

Commenced  Char^tng J  M .     F  i  nk6hed  Cha>rg\ng. 

Condition  of  boHom  After  Heat 
No  hCAts  s.nce  !a»*  repairs 


Fig.   193.     Daily  Report     Open  Hearth   Steel   Foundry,     (Sec  §  321.) 

Suggested  size,  S'^xio*. 
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Fia  194,    Daily  Report.    Blast  Furnace.     (See  S  .121.)     Suggested  s 
I4"xi7'. 
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Fig.  199.    Summary  and  Comparison  of  Costs.     (See  §§  224,  228,  229,  232.) 

Suggested  size,  ii^xSj^". 
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Fig.  199.    Summary  and  Comparison  of  Costs.     (See  §§  224,  228,  229,  232.) 

Suggested  size,  Ii''x8^". 
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Fig.  199.    Summary  and  Comparison  of  Costs.     (See  §§  224,  228,  229,  232.) 

Suggested  size,  ii"x8>^''. 
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oi.     Comparative  Record  of  Contractor's  Earnings.    (See  §§  73,  230, 
321.)     Suggested  size,  g"  deep  x  6,  12  or  13  periods  wide. 
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CHAPTER  XLIII. 

CONTROLLING  AND  FINANCIAL  FORMS. 

§  323.     Comment  on  Forms  of  Chapter. 

(leneral  and  Factory  Exhibits  are  fully  treated  in  Chap- 
ter XXXIV.  Financial  records  are  discussed  in  §  299.  Text 
references  will  be  found  immediately  following  the  title  of 
each  form. 

Figures  204  to  207.  General  Exhibit.  On  account  of 
the  number  of  columns  necessary  on  this  form  of  the  General 
Exhibit,  it  is  bound  up  with  long  and  short  leaves  on  the  prin- 
ciple of  the  master  sheet  and  slip  sheet.  The  left  face  of  the 
long  leaf  corresponds  to  the  master  sheet,  the  column  for  de- 
scriptive matter  appearing  at  its  left-hand  side.  The  following 
.short  sheet  is  usually  just  long  enough  to  strike  the  inner  edge 
of  the  descriptive  column.  In  this  way  a  very  large  number 
of  columns  relating  to  the  same  general  matter  may  be  utilized 
without  rewriting  the  descriptive  matter. 

If  a  book  thus  composed  of  long  and  short  leaves  is 
bound  up  in  the  usual  style,  it  is  obvious  that  it  will  be  much 
thicker  at  the  binding  edge  where  both  long  and  short  sheets 
are  in  evidence,  than  at  the  outer  edge  where  only  the  long 
sheets  appear.  This  results  in  a  distorted  appearance  which 
becomes  worse  as  the  book  seasons,  the  covers  ''caving"  inward 
and  the  book  generally  becoming  * 'sloppy. " 

To  prevent  this  the  so-called  short  sheets  are  sometimes 
left  of  full  length,  pin-hole  perforations  at  the  place  where  they 
would  otherwise  end,  enabling  the  sheet  to  be  torn  off  at  that 
point  when  used.  This  plan  is  objectionable  as  giving  a 
rough  writing  surface  on  the  left-hand  sheet  where  it  comes 
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over  the  perforated  ends  of  the  short  sheets  and  as  resulting 
in  the  same  ultimate  condition  of  the  book  as  when  a  short 
sheet  is  used. 

A  better  plan  for  preventing  the  distortion  of  the  book 
is  to  provide  a  compensating  reinforcement  of  the  long  sheet. 
For  this  purpose  the  sheet  is  made  longer  than  would  other- 
wise be  necessary,  the  extended  portion,  or  flap,  being  of  such 
length  that  when  folded  back  on  the  sheet  of  which  it  is  part, 
it  will  more  or  less  exactly  fill  up  the  space  between  the  end 
of  the  short  sheet  and  the  outer  edge  of  the  book.  The  flap, 
or  fold  of  the  long  sheet,  is  ruled  on  the  exposed  portion  so 
that  it  forms  the  outer  part  of  the  page,  and  is  glued  in  po- 
sition. The  general  effect  of  the  plan  is  to  make  the  long 
sheet  of  double  thickness  from  the  end  of  the  short  sheet  to  the 
outer  edge  of  the  book. 

In  Figures  204  to  207  the  binding  fold  of  the  left  side  of 
the  folio,  as  shown  in  Figure  205,  comes  between  "Consign- 
ment Accounts"  and  "Factory  Equipment''  columns.  On  the 
right  side  of  the  folio  the  binding  fold,  as  shown  in  Figure  206, 
comes  between  "Diffused  Expense"  and  "Suspense  Items." 
The  right-hand  portion  of  Figure  205  and  the  left-hand  por- 
tion of  Figure  206  therefore  represent  the  two  sides  of  the 
short  sheet  or  leaf. 

On  the  long  leaf  the  reinforcement  comes  on  the  portion 
of  the  sheet  shown  in  Figure  207,  reaching  from  the  outer  or 
right-hand  edge,  over  to  the  extreme  left  of  the  "Capital  Ac- 
counts, Dr."  column,  at  which  place  the  glued  flap  will  end. 
The  exact  point  at  which  the  reinforcing  flap  ends,  will,  of 
course,  vary  with  different  forms  but  it  should  always  be  made 
to  come  in  such  position  that  figures  are  not  likely  to  be  fre- 
quently written  over  or  near  its  edge. 

It  is  well  to  omit  the  reinforcement  on  every  fifth  long 
leaf,  for  the  reason  that  the  glue  used  to  fasten  down  the 
reinforcing  flap  more  than  compensates  for  the  difference  it  is 
desired  to  overcome ;  also  each  folded  outer  edge  helps  to  build 
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up  a  thickness  which  is  a  trifle  more  than  would  be  made  by 
two  sheets  absolutely  flat. 


^— —  6lMed  adg**  —  —"v 


a.   Illustration  showing  construction  of  book  made  up  of  long  and 

short   leaves. 

Cut  "a"  will  help  to  explain  the  construction  of  a  long 
and  short  leaf  book.  In  this  cut  the  long  sheets  are  repre- 
sented by  A  and  D;  A  representing  the  left-hand  side  of  a 
folio,  and  D  the  right-hand  side  of  the  same  folio.  The 
short  sheet  coming  in  between  is  represented  by  dotted  B, 
and  C ;  B  representing  the  first  page  of  the  short  sheet,  and  C 
the  second  page.  Under  this  arrangement,  if  an  entry  is 
made  extending  across  the  entire  folio,  it  will  begin  on  A, 
be  continued  on  B  and  C,  and  end  on  D.  The  new  folio 
beginning  with  dotted  A,  will,  if  completed,  be  a  duplication 
of  the  one  just  discussed,  the  page  which  backs  D  forming  A 
of  the  new  folio.  As  will  be  noted,  D  of  one  folio,  and  A, 
B,  and  C  of  the  following  folio,  are  ruled  on  a  single  sheet, 
which  is  so  folded  in  binding  as  to  make  DA  the  long  sheet 
and  BC  the  short  sheet. 

The  long  sheet  is  folded  back,  as  shown  in  illustration, 
sufficiently  far  to  make  it  a  double  sheet  from  the  end  of  short 
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sheet  C  to  the  outef  extremity  of  the  page.  The  folded-over 
portion  of  the  long  sheet  is  glued  at  the  edges  only.  This 
point  is  important  as  the  result  is  very  unsatisfactory  when 
the  entire  folded-over  portion,  or  flap,  is  solidly  glued  down. 

Where  two  or  more  short  leaves  intervene  between  the 
long  leaves,  any  desired  compensating  reinforcement  can  be 
inserted  under  the  glued  fold.  Where  three  short  leaves  are 
used,  it  is  better  to  make  the  reinforcement  consist  of  a  double 
thick  paper  glued  at  top  and  bottom  to  the  outer  part  of  the 
long  sheet,  so  as  to  prevent  "gapping." 

The  arrangement  of  such  a  book  in  which  one  long  sheet 
is  followed  by  two  or  more  short  sheets,  is  shown  in  cut  "b." 
Here  the  reinforcing  portion  of  the  long  sheet  is  made  as 
thick  as  may  be  necessary  to  equal  the  thickness  of  the  inter- 
vening short  sheets.  As  will  be  seen,  any  number  of  short 
sheets  can  be  readily  provided  for  by  building  up  the  rein- 
forced portion  of  the  long  sheet  to  the  desired  thickness. 


b.    Illustration    showing   construction   of   book    with    three    short    leaves 

between  two  long  leaves. 


5  $6  posus 

§  334.    Forms  of  Controlling  and  Financial  Records. 
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GENERAL  INDEX  ' 

[References  are  to  pages.] 
[For  list  of  forms,  see  table  of  contents.] 


Abridged  Chart  of  Accounts,  382,  397. 

FormSy  24. 
Absorption  of  Maintenance  and  Depreciation  Charges,  173,  174. 
Accounting,  Cost.     (See  Cost  Accounting.) 
Accounts, 

Accounts  Payable,  93,  94. 

Accruing  Pay  Roll,  105,  iii. 

Asset  Accounts,  Functions  of,  170,  174. 

Cash,  386-388. 

Chart  of. 

Abridged,  382,  397. 

Forms,  24. 
Extended,  382-384,  397. 
Forms,  front  of  book. 

Controlling,  249,  250,  278,  285-290,  319,  380-396. 
Forms,  556-569. 

Departmental,  279,  280. 

Discounted  Purchases,  206. 

Factor  of  Safety,  210,  211,  231,  259. 

Factory  and  General,  28,  29,  380,  381. 

Goods  in  Process,  97-101,  207,  208,  258,  263,  264. 

Goods  in  Process  Accounts,  292,  392,  393. 

Goods  in  Process,  Dr.,  93,  98. 

Goods  in  Process — Labor,  105. 

Interest  Earned,  206. 

Machine  Time,  167,  168,  301,  304,  314,  315,  319. 

Manufacturing  Costs,  105. 

Over,  Short  and  Damage,  104,  207-209,  231,  290,  293-295. 

Raw  Material,  97,  98. 

Reserve  for  Depreciation,  174,  175,  186. 

Reserve  for  Maintenance,  173,  174. 

Reserve  for  Over,  Short  and  Damage,  231,  290. 

Reserve  for  Variation  of  Weights  and  Measures,  210,  231,  290. 

570 
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Accounts,  (Continued). 

Semi-finished   Product,  97,   100. 

Store  Room,  Cr.,  98. 

Store  Room,  Dr.,  93. 

Subsidiary,  380-396. 

Variation  of  Weights  and  Measures,  92,  104,  209,  210,  231,  290,  294. 
Accruing  Pay  Roll  Account,  105,  iii. 
Adaptation  of  Cost  System  to  Special  Needs,  35,  36. 
Adjustment  Columns,  Inventory  with.  Forms,  460. 
Adjustments,  Departmental,  290-295. 
Administrative  Costs,  223,  224. 

Departmental  Distribution,  224. 

Pro  Rata  Distribution,  223. 
Agreement  of  Factory  and  General  Accounts,  28,  29,  380,  381. 
Agricultural  Implements,  Factory  Exhibit,  Forms,  562. 
Air  Consumption,  193-201,  308. 
Allowance,  Premium,  69-71,  73,  125-131. 
American  View  of  Interest  Charges,  152-155. 
Analysis, 

Key,  Production,  394,  395. 
Forms,  413. 

Purchase,  92-94,  424. 

Forms,  434-442. 
Requisition,   loi. 

Forms,  452,  453. 
Sales,  Forms,  565-568. 
Sheet,  Commercial  Costs,  145. 

Forms,  497. 
Sheet,  General  Costs,  281-284,  394,  395- 

Forms,  414,  5i8,  519,  536. 
Sheet,  Manufacturing  Expense,  145,  492. 

Forms,  496-498. 
Store  Room  Coupon,  98,  99. 

Forms,  407-409. 
Annual  Charge  of  Machines,  167,  168,  301. 
Applying.     (See  also  Distribution.) 
Building  Costs,  166-168. 
Labor  Costs,  137-141.     (See  also  Labor.) 
Land  Charges,  162,  163. 
Local  Transport   Charges,  202,  203. 
Machine  Rate,  319. 
Material  Costs,  102-104. 

by  Departmental  Charges,  102. 

by  Order  Number  Charges,  102. 
Wastage  Costs,  209,  210. 
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Appraisal  for  Depreciation,  179,  180. 

Appraisement  of  Machinery  and  Equipment,  Forms,  461. 

Arrangement  of  Cost-Finding  Charts,  351,  352. 

Assembling  Order,  100,  10 1. 

Asset  Accounts,  Functions  of,  170,  174. 

Assignment  Card,  Plan  Number,  463. 

Forms,  473. 
Audits  of  Material,  87. 
Averaged-Hour  Plan, 

of  Applying  Labor  Costs,  138. 

of  Expense  Distribution,  244. 
Averaging, 

Expense,  212,  213,  242. 

Labor  Costs,  244. 

B 

Balances,  Variation  of  List-Percentage,  289,  290. 
Bill  of  Material,  100,  loi,  400. 

Forms,  448,  449. 
Blast  Furnace, 

Daily  Report,  513. 

Forms,  545. 
Monthly  Summary,  514. 

Forms,  546,  547- 
Bonus, 

Efficiency,  330. 
System,  115. 
Books  of  Record  and  Account, 
Car   Initial    Ledger,  84. 

Forms,  432. 
Carload  Receiving  Book,  83,  84. 

Forms,  431. 
Car  Number  Index,  84,  85. 

Forms,  432. 
Check   Register,  388. 

Forms,  563,  564. 
Daily  Cash  Receipts  Book,  388. 

Forms,  563. 
Factory  Exhibit,  384,  392. 

Forms,  559-562. 
Factory  Ledger,  288-295. 
Factory  Order  Register,  264,  285-291,  403. 

Forms,  419-421,  423. 
General  Exhibit,  99-ioi,  105,  380-388,  392,  393,  552-555- 

Forms,  556-558- 
Material  Ordered  Register,  75. 

Forms,  430. 
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Books  of  Record  and  Account,  (Continued.) 

Production  Order  Register,  98-100,  262-264,  339-346,  380-396,  402, 

403. 

(See  also  Production  Order  Register.) 

Forms,  413-4-23. 
Production  Cost  Register,  393, 

Forms,  422. 
Purchase   Analysis,  92-94,  424. 

Forms,  434-442. 
Sales  Analysis,  Forms,  565-568. 

Stock   Ledger,  61-63,  79»  80,  87-90,  98,  99.     (See  also  Perpetual 
Inventory.) 
Forms,  433. 
Term  Cost  Record,  285,  303-305,  307,  310. 
Forms,  542. 
Brake  Beams,  Sales  Analysis,  Forms,  565. 
Brick,  Purchase  Analysis^  Forms,  439. 

Sales    Analysis,    Forms,   566. 
Building  Construction,  Daily  Report,  502. 

Form,  507. 
Building  Factor  Record,  167. 

Form,  541. 
Building  Space  Costs,  158,  163-168. 
Applying,  166-168. 
Determining,  163,  164. 
Bulk  Paint  Production  Order,  69,  97,  98,  402. 

Forms,  407. 
Burden  of  Expense,  142-148. 

C 

Cards,  Ledger,  79,  80. 
Care  of  Material,  83,  86-95. 
Car  Initial  Ledger,  84. 

Forms,  432. 
Carload  Receiving  Book,  83,  84. 

Forms,  431. 
Carload  Shipments,  83-85. 
Car  Number  Index,  84,  85. 

Forms,  432. 
Cars  Handled,  Record  of,  84,  204. 

Forms,  431,  432. 
Cash  Account  and  General  Exhibit,  386-388. 
Cash,  Handling,  386-388. 

Forms,  563,  564. 
Cash  Receipts  Book,  Daily,  388. 

Forms,  563. 
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ings  Record,  501,  502. 
Forms,  433,  504,  505- 
Charges.     (See  also  Costs.) 

Annual  Machine,  167,  168,  301. 

Building,  163-168. 

Coal,   226. 

Depreciation,   i64>i66,   171-174,  224,  299-301. 

Efficiency  Bonus,  330. 

Engineering,  215-219. 

Expense,  64,  250,  252,  253,  256-258,  272-275,  286-289,  309,  3io,  320, 

341-343. 
Fuel,  226,  22T, 

Gas,  227. 

General  Machines,  311-316. 

Insurance,  230. 

Interest,  I49-I57,  183,  184,  214,  215. 

Investment,  149-152. 

Labor,  63,  64,   137- 141,  233-240,  250,  252,  256,  258,   264-267,  287. 

288,  304,  305,  341.     (Sec  also  Labor  Costs.) 
Land,  158-163. 
Library,    230. 
Light  and  Water,  227. 
Machine,  296-319. 
Maintenance  and  Depreciation,  164-166,  171-174,  224,  299-301. 

Absorption  of,  173,  174. 
Material,   63,    102-104,  239,   240,   248,   249,   252,   258,  259,   272-275, 

286-289,  340,  341. 
Miscellaneous  Manufacturing  Expense,  232. 
Miscellaneous  Service,  227-229. 
Oil,  227,  228,  308. 

Overhead.     (See  Manufacturing  Expense.) 
Pattern,  220. 

Plant  Management,  222,  223. 
Power,   189-201,  225,  226,  306-308. 
Production,  340,  341. 
Purchasing  Department,  220,  221. 
Rent,  149-157,  214,  215,  226. 
Repairs,  229,  299-301. 
Stores  Department,  221,  222. 
Supplies,  228. 
Taxes,  230. 
Term,  301-316. 
Forms,  542. 

Time.     (See  Labor.) 
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Charges,  (Continued.) 

Transport,  Application  of,  202,  203. 
Wastage,  209,  210. 
Waste,  227,   228. 
Charts, 

of  Accounts, 

Abridged,  382,  397. 

Forms,  24. 
Extended,  382-384,  397. 
Forms,  front  of  book, 
of  Cost-Finding  Plans,  350-379. 
Arrangement  of,  351,  352. 
Construction   of,  353-355. 
Estimate  and  Test  Plan,  356-360. 

Forms,  357. 
Function  of,  350,  351. 
List-Percentage    Plan,   370-374. 

Forms,   371. 
Machine-Hour  Plan,  375-379. 

Forms,  376, 
Sold-Hour  Plan,  365-369. 

Forms,  366. 
Specific  Plan,  360-364. 
Forms,  361. 
of  List-Percentage  Costs,  274. 
Check  Register,  388. 

Forms,  563,  564. 
Classification  of  Accounts.     (See  Charts.) 
of  Controlling  Accounts,  382,  383. 
of  Cost-Finding  Plans,  349. 
of  Shop  Orders,  339,  340. 
Closing  General  Exhibit,  386. 
Coal  Charges,  226. 
Collating  Record,  Specific  Job  Cost,  259-262,  347,  512. 

Forms,  535,  536. 
Combination  o£  Cost-Finding  Plans,  253. 
Commercial  Cost,  143,  144,  268,  269. 
Analysis  of,  145. 
Forms,  497. 
Engineering  as  a,  216,  217. 
Commercial  Interest,  205. 
Comparison, 

and  Summary  of  Costs,  276,  282-284,  514. 

Forms,    548. 
of  Cost-Finding  Plans,  253-255. 
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Comparison,  (Continued.) 

of  Cost  Fluctuations,  285. 

t)f  Costs,  276,  285,  3-46-3-48,  5I-2- 

by  Depart mcntb,  28^,  285,  512. 

Forms,  525,  526. 

by  Operations,  285,  512. 

Forms,   524,   526. 

of   Fixed    List    Percentages,   514. 

Forms.  549. 
of  Sales,  Daily,  Forms,  569. 
Completing  Order,  100,  10 1. 
Confectioner's  Purchase  Analysis,  T'orms,  442. 
Constant,  Expense,  341-343. 
Construction  of  Cost-Finding  Chart,  353-355. 
Consumption  of  Power,  189-201,  307. 
Electric,  191-193. 
Record  of,  307. 
Report  of,  189. 
Forms,  510. 
Container  Order,  Paint,  69,  402. 

Forms,  408. 
Contract  System,   11 6- 11 9. 

Forms,  550. 
Contractor's  Purchase  Analysis,  Forms,  436. 
Controlling  Accounts,  249,  250,  278,  285-290,  319,  380-396. 
Forms,  55^-569- 
Classificatit)n   and   Relationship  of,  .'82,  383. 
Nature  of,  381,  3^2. 
Controlling  and  Financial  Forms,  552-569. 

Cost, 

Accounts.     (See  Accounts.) 

Part  of  General  Accounts,  28,  29. 

Place   of,  28,  29. 
Calculation  Sheet,  167,  490,  491. 

Forms,    493-495,    54 1- 
Commercial,  143,  144,  268,  269. 
Elements  of,  59,  60. 
Engineering  as  Commercial,  216,  217. 
Fluctuations,  Comparison  of,  285. 
of  General  Machines,  Diffusing,  311-316. 
of  Sold-Hour,   Finding,  256-259. 
Period,  60,  61,  241. 
Sheet, 

Departmental,  257,  268,  269,  512. 
Forms,  534. 
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Cost,  (Continued.) 

Sheet,  (Continued.) 
Job,  261,  262,  512. 
Forms,   535»   53^. 
Tests,  250,  251,  290,  291. 
Cost  Accounting, 

Attitude  of  Foremen  to,  46,  47. 
Attitude  of  Labor  to,  47-49. 
Attitude  of  Management  to,  42-45. 
Attitude  of  Superintendent  to,  46. 
Ends  Attained  by,  29-33. 
Functions  of,  29-33,  35- 
Place  of,  28,  29,  33-35. 
Purposes  of,  29-33. 

Cost  Finding,  29,  30. 
Increased  Efficiency,  32,  33* 
Reduction  of  Costs,  31,  32. 
Use  of  Forms  in,  353,  398,  399. 
Utility  of,  38. 
When  Needed,  33-35. 
Cost  Finding, 

Charts,  350-379.     (See  also  Charts.) 
Importance  of,  29,  30. 
Inaccurate,  36-38. 

Plans,  247-379. 

Classification  of,  349. 

Combinations  of,  253. 

Estimate  and  Test.    (See  Estimate  and  Test  Plan.) 

List-Percentage.     (See  List-Percentage  Plan.) 

Machine-Hour.      (See   Machine-Hour   Plan.) 

Process,     (See  List-Percentage  Plan.) 

Sold-Hour.     (See  Sold-Hour  Plan.) 

Specific.    (See  Specific  Plan.) 
Uniformity  in,   144. 

Cost  Records, 

Forms,  511-551. 
Analysis  Sheet, 

Commercial  Costs,  145. 

Forms,  -497. 
General  Costs,  281-284,  394,  395- 

Forms,  414,  S18,  519,  536. 
Manufacturing  Costs,  145,  492. 
Forms,  496-498. 
Building  Factor  Record,   167. 

Forms,  541. 
Comparative  Record  of  Contractor's  Earnings,  Forms,  550. 
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Cost  Records,  (Continued.) 

Comparison  of  Costs,  276,  285,  346-348,  512. 

by  Departments,  284,  285,  512. 
Forms,  525,  526. 

by  Operations,  285,  512. 
Forms,  524,  526. 
Comparison  of  Fixed  List  Percentages,  514. 

Forms,  549. 
Daily  Report,  Blast   Furnace,  513. 

Forms,  545- 
Daily  Report,  Foundry,  513. 

Forms,  543i  544- 
Detailed  Cost  Record,  281-284,  511. 

Forms,  518,  519. 
Machine  Installation  and  Maintenance  Record,  167,  298^  299,  307, 

318,  325. 

Forms,  540. 
Machine  Time  Summary,  298,  343,  512. 

Forms,  532. 
Monthly  Summary,  Blast  Furnace,  514. 

Forms,  546,  547. 
Monthly  Summary  of  Machines,  298,  305,  344. 

Forms,  533. 
Office  Copy  of  Factory  Schedule,  277,  278,  514. 

Forms,  551. 
of  Machinery  Parts,  Forms,  517. 
Record  of  Costs  of  Work,  118,  119. 

Forms,  551. 
Specification  and  Cost  Sheet,  511,  512. 

Forms,  520,  521. 
Specific  Job  Cost  Collating  Record,  259-262,  347,  512. 

Forms,  535,  S36. 
Summary  and  Comparison  of  Costs,  276,  282-284,  514. 

Forms,  548. 
Summary  for  Cost  Cards,  Envelope  Form,  336. 

Forms,  515. 
Summary  of  Costs,  276,  284,  286,  287,  512. 

Forms,  527-531. 
by  Departments,  256-258,  267,  268,  284,  310,  51a. 

Forms,  534. 
by  Operations,  512. 

Forms,  522,  523. 
by  Weight,  513. 

Forms,  538,  544. 
Indeterminate  Quantity,  513. 

Forms,  537. 
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Cost  Records,  (Continued.) 

Summary  of  Costs,  (Continued.) 
Labor,  267,  268. 
Forms,  487. 
Term  Cost  Record,  285,  303-305,  307,  3io. 

Forms,  542. 
Transfer  of  Costs,  97,  345. 
Forms,  516. 
Cost  System, 

Adaptation  to  Special  Needs,  35,  36. 
Designing,  3S3-3S5. 
Effects  of,  29-33. 
^stallation  of,  38-41. 
Opposition  to,   39-49. 
Unfavorable   Conditions   for,  34,   35. 
When  Needed,  33-35. 
Costs.     (See  also  Charges.) 
Administrative,  223,  224. 
Analysis  Sheet  of. 

Commercial  Costs,   145. 

Forms,  497. 
General  Costs,  281-284,  394,  395. 

Forms,  414,  5i8,  Si9,  536. 

Manufacturing  Costs,  145,  492. 
Forms,  496-498. 
Applying.     (See  Applying;  also  Distribution.) 
as  Affected  by  Human  Element,  42-58. 
as  Affected  by  Piece-Work,  54, 
Averaging,  212,  213,  242. 
Charts  of  List- Percentage,  274. 
Comparison  of,  276,  285,  346-348,  512. 

Forms,  524-526. 
Determination  of,  29-31,  59-64. 
Expense.     (See  Charges.) 
Labor.     (See  Charges.) 
Material.     (See  Charges.) 
Part  Time,  242,  243. 
Production  and  Selling,  143,  144. 
Production  Register  of,  393. 

Forms,  422. 
Reduction  of,  31,  32. 
Selling,  143,  144. 
Summary  and  Comparison  of,  276,  282-284,  514. 

Forms,  548. 
Summary  of,  276,  284,  286,  287,  512. 
Forms,  527-531. 


580  GENERAL  INDEX 

[References  are  to  pages.] 
Costs,  (Continued.) 

Summary  oi,  (Continued.) 

by  Departments,  256-258,  267,  268,  284,  310,  512. 

Forms,  534. 
by  Operations,   512. 
Forms,  522,  523. 
by  Weight,  513. 

Forms,  538,  544, 
Indeterminate  Quantity,  513. 

Forms,  537. 
Labor,  267,  268. 
Forms,  487. 
Term,  301-316. 

Forms,  542. 
Transfer  of  between  Order  Numbers,  97,  345. 

Forms,  516. 
Variation  of,  73,  74,  242,  243,  276,  284,  285. 
Coupon, 

Analysis,  Store  Room,  98,  99. 

Forms,  407-409. 
Requisition,  98,  99. 
Forms,  407-409. 
Summary  of  Material,  98,  99. 
Forms,  452. 
Credits, 

of  Production  Register,  391,  392. 
Production,  344-346. 
to  Controlling  Accounts,  288,  289. 
Curve  Sheet,  Production,  491,  492. 

Forms,  495. 
Cutting  Order,  68,  402. 
Forms,  406. 

D 
Daily  Cash  Receipts  Book,  388. 

Forms,  563. 
Daily  Sales  Statistics  and  Comparisons,  Forms,  569. 
Daily  Time  Report,  107,  iii,  260,  264,  265,  465. 

Forms,  476-481. 
Damage.    (See  Over,  Short  and  Damage;  also  Spoiled  Material.) 
Debits, 

of  Production  Register,  390,  391. 
to  Controlling  Accounts,  389,  390. 
Decimal  System  of  Time  Reporting,  no. 
Defective, 

Castings  Ticket,  501,  502. 
Forms,  505. 
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Defective,  (Continued.) 

Material,  123,  124,  136. 
Work  Report,  95,  96,  208,  335. 
Forms,  506. 
Department  Charges, 
Purchasing,  220,  221. 
Stores,  221,  222. 
Departmental, 

Accounts,  279,  280. 
Cost  Sheet,  257,  268,  269,  512. 
Forms,   534. 
Individual,  403. 
Forms,  422. 
Inventories  and  Adjustments,  291-295. 
Pay  Roll,  267. 

Forms,  488. 
Process  Costs,  Summary  of,  256-258,  267,  268,  284,  310,  512. 

Forms,  534. 
Segregation  of  Expense,  212-232.    (See  also  Distribution.) 
Basis  of,  214. 
Departments, 

Comparison  of  Costs  by,  284,  285,  512. 

Forms,  525,  526. 
Summary  of  Requisitions  between,  Forms,  456. 
Transfer  of  Material  between.  Forms,  516. 
Depreciation, 

and  Maintenance  Distinguished,  169,  170. 
Annual  Percentage  Allowance  for,  181,  182. 
Based  on  Maintenance  Charges,  180. 
Determination  of  by  Appraisals,  179,  180. 
of  Good-Will,  187,  188. 
of  Machines,  299-302. 
of  Patents,  187. 
Rate,  165,  166,  177-179. 

Determining,  179-183. 
Reserve  for,  174,  184-186,  299-302. 
Sinking  Fund  for,  184,  185. 
Depreciation  Charges,  164-166,  171-174,  224,  299-301. 
Absorption  of,  174. 

In   Equal  Annual  Installments,   182,   183. 
Interest  Included  in,  183,  184. 
Purpose  of,  179- 
Designing  a  Cost-Accounting  System,  353-355- 
Detailed  Cost  Record,  281-284,  511. 
Forms,  5181  S'P- 
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Determinatioti, 

of  Building  Costs,  163,  164. 
of  Departmental  Burden,  212-232. 
of  Depreciation  Rate,  179-183. 
of  List  Percentages,  273-276. 
of  Machine-Hour  Cost,  296,  297. 
of  Power  Costs,  190-201,  307,  308. 
of  Production  Costs,  59-64. 

Importance   of,   29-31. 
of  Sold-Hour  Cost,  256-259. 

Devices  for  Time  Recording,  no,  in. 

Diffusion.     (See  Distribution.) 

of  General  Machine  Costs,  311-316. 
of  Machine  Costs,  309,  310. 
on  Man-Hour  Basis,  310. 

Discount,  205,  206. 

Discount  Purchases  Account,  206. 

Distribution  of  Expense  over  Departments,  117,  142,  i43>  i47>  212-232.  ' 

Administrative,  223,  224. 
Coal,  226. 

Engineering,  215-219. 
Fuel,  226,  227. 
Gas,  227. 
Insurance,  230. 
Interest,  214,  215. 
Labor,  137- 141. 
Library,   230. 
Light  and  Water,  227. 
Maintenance  and  Depreciation,  224. 
Material,  102. 

Miscellaneous  Manufacturing  Expenses,  232. 
Miscellaneous  Service,  227-229. 
Oil,  227,  228. 
Patterns,  220. 

Plant  Management,  222,  223. 
Power,  225,  226. 

Included  in   Rent  Charges,  226.  % 

Purchasing  Department,  220,  221. 
Rent,  214,  215,  226. 
Sheet  for,  213,  214. 

Forms,  499. 
Stores  Department,  221,  222. 
Supplies,  228. 
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Distribution  of  £zpense  over  Departments.     (Continued.) 

Taxes,  230. 

Waste,  227,  228. 
Distribution  of  Expense  over  Machines,  296-302,  309,  310. 

on  Man-Hour  Basis,  310. 
Distribution  of  Expense  over  Product,  233-247. 

Averaged-Hour  Plan,  244. 

Diffusion  Sheet,  492. 
Forms,  500. 

List-Percentage  Plan,  244,  245. 

Machine-Hour  Plan,  245,  246. 

Man-Hour  Plan,  240-244. 

on  Basis  of  Labor  Costs,  233-240. 

on  Basis  of  Productive  Labor,  240-244. 

Percentage  Plan,  233-240. 

Sold-Hour  Plan,  244. 

E 
Efficiency,  25,  26,  48,  49. 

Bonus  Charges,  330. 

Increased  by  Cost  Accounting,  32,  3^, 

of  Machines,  266,  318,  320-327. 

of  Men  Compared  with  Machinery,  54-58. 

Suggestions,  331-335- 
Elapsed  Time  Card,  108,  109. 

Forms,   472. 
Electric  Power,  Consumption  of,  191- 193. 
Elements  of  Production  Cost,  59,  60. 

Expense,  60.     (See  also  Manufacturing  Expense.) 

Labor,  59,  60.    (See  also  Labor.) 

Material,  59,  60.     (See  also  Material.) 
Employees.    (See  also  Workmen;  also  Labor.) 

Earning  Record,  119,  120. 

Payment  of,  112,   113. 
Engineering  Costs,  215-219. 

as  a  Commercial  Cost,  216,  217. 

as  a  Production  Cost,  217-219. 

Distribution  of,  219. 
English  View  of  Interest  Charges,  149- 151. 
Estimate  and  Test  Plan  of  Cost  Finding,  247-251,  356-360. 

Characteristic  Features,  247,.  248. 

Chart,  356-360. 

Classification  of,  349. 

Comparison  with  Specific  Plan,  253. 

Controlling  Accounts,  249,  250. 

Cost  Tests,  250,  151. 
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Estimate  and  Test  Plan  of  Cost  Finding,  (Continued.) 

Expense  Charges,  250. 
Labor  Charges,  250. 
Material  Charges,  248,  249. 
Operation  of  System,  358,  359. 
Purchases  of  Supplies,  249. 
Records  Used,  356,  358. 
Relationship  between  Forms,  358,  359. 
When   Used,  248. 
Estimated  Labor  Costs,  137,  138. 
Excess  Material,  Report  of,  208. 

Forms,  433. 
Exhibit, 

General,  99-101,  105,  380-388,  392,  393,  552-555-    (See  also  (General 
Exhibit.) 
Forms,  556-558. 
Factory,  384,  392. 
Forms,  559-562. 
Expense.    (See  also  Manufacturing  Expense;  also  Distribution.) 
Commercial,  143,  144,  269. 
Analysis  of,  145. 
Forms,   497. 
Constant,  341-343- 
Extended  Chart  of  Accounts,  382-384,  397. 
Forms,  Front  of  Book. 

F 
Factor  of  Safety  Account,  210,  211,  231,  259. 
Factory, 

Accounts  and  General  Accounts,  28,  29,  380,  381. 
Exhibit,  384,  392. 

Forms,  559-562. 
Agricultural   Implements,  Forms,  562. 
Paint  and  Varnish,  Forms,  560,  561. 
Ledger,  288-295. 

Order  Register,  264,  285-291,  403. 
Forms,  419-421,  423. 
Master  Sheet,  Forms,  419,  420. 
Slip  Sheet,  403. 
Forms,  421. 
Schedule,   Office  Copy,  277,  278,  514. 

Forms,  551. 
Supplies  Charges,  228. 
Financial  Forms,  552-569. 
Financial  Reports,  388. 
Daily,  388. 

Forms,  509. 
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Financial  Reports,  (Continued.) 

Monthly,  388. 
Forms,  510. 
Finished  Parts,  97>  99-ioi. 
Bill  of,  400. 
Forms,  449. 
Fixed  Machine  Rate,  326,  327. 
Fixing  Machine  Rate,  317,  318. 
Fluctuations  of  Costs,  7Z,  7A>  242,  243,  276,  284,  285. 
Foremen's  Attitude  Towards  Cost  Accounting,  46,  47- 
Forms,  397-569.     (See  Table  of  Contents  for  List.) 
Controlling  and  Financial,  SS2-569. 
for  Recording  Costs,  SH-SSI- 
of  Reports,  501-510. 
Preparation,  399. 
Relating  to  Expense,  490-500. 
Relating  to  Labor,  463-489- 
Relating  to  Material,  424-462. 
Relating  to  Production,  400-423. 
Size  of,  398. 
Treatment  of,  397-399- 
Use  of  in  Cost  Accounting,  353,  398,  399. 
Foundry, 

Flask  Card,  501. 
Forms,  505. 
Purchase  Analysis,  Forms,  440. 
Report,  513. 

Forms,  543i  544- 
Fund, 

Imprest,  386,  387. 

Reserve,  186.     (See  also  Reserves.) 

Sinking,  184,  185. 

Q 
Garment  Working  Order,  68,  40L 

Forms,  405,  406. 
Qas  Charges,  227,  308. 

General  Accounts  and  Factory  Accounts,  28,  29,  380,  38  l 
General  Exhibit,  99-101,  105,  380-388,  392,  393,  552-555- 
Forms,  556-558. 
Cash  Account  and,  386-388. 
Closing,  386. 
Function  of,  383,  384. 
Keeping  Data  Private,  385,  386. 
Master  Sheet,  385,  386. 
Forms,  509. 
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General  Exhibit^  (Continued.) 

Keeping  Data  Private  (Continued.) 
Slip  Sheet.  385,  386. 
Forms,  509. 
Machine  Tool  Builders,  Forms,  556,  557. 
Opening,  384,  385. 
Tobacco  Works,  Forms,  558. 
General  Machines,  Di£Fiistng  Cost  of,  311-316. 
Going  Inventory.    (See  Perpetual  Inventory.) 
Goods  in  Process, 

Account,  97-101,  207,  208,  258,  263,  264. 
Accounts,  292,  392,  393. 
Dr.  Account,  93,  98. 
Labor  Account,  105. 
Good  Will,  Depreciation  of,  187,  188. 
Grouped  Orders,  iii,  280,  281,  286,  329,  330. 

H 
Human  Element, 

as  Affecting  Costs,  42-58. 
Importance  of,  42. 

I 
Idle  Time,  333,  334- 
Imprest  Fund,  386,  387. 
Inaccurate  Cost  Finding,  36-38. 
Inactive  Investment,  157. 
In  and  Out, 
Card,  106. 

Forms,  468. 
Time  Register,   106. 
Indeterminate  Production  Order,  67,  68,  400,  401. 

Forms,  404. 
Index,  Car  Number,  84,  85. 

Forms,  432. 
Individual, 

Department   Sheet,   403. 

Forms,   422. 
Machine  Records,  298,  299. 

Forms,  532,  533,  540. 
Time  Cards,  33^338. 

Forms,  468-472,  474-480. 
Installation, 

and  Maintenance  Record  of  Machines,  167,  298,  299,  307,  318,  325. 

Forms,  540. 
Cost  of  Machinery,  298,  299. 
of  Cost  System,  38-41. 
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Installation,  (Continued.) 

of  Premium  System,  131-135. 
Installments,  Annual  for  Depreciation,  182,  183. 
Insurance  Charges,  230. 
Interest,  149-157,  205. 

as  Depreciation  Charge,  183,  184. 
Calculating  Tables,  490,  491. 

Forms,  493,  494- 
Charges,  I49-I57,  183,  184,  214,  215. 

Reserves  for,  155-157. 
Commercial,  205. 
Earned  Account,  206. 
Investment  and  Mortgage,  161,  162. 
on  Investment,  149-157,  205,  214,  215. 

Exclusion  of  from  Costs,  149-153. 

Inclusion  of  in  Costs,  151,  153-155. 
Inventory,  289,  290,  294,  295. 

Forms,  457-462. 
Departmental,  291-295. 
Entry  Data  on  Cover,  Forms,  460. 
Monthly,  293. 

Forms,  457. 
of  Machinery  and  Equipment,  Forms,  461. 
of  Shoe  Leather,  Forms,  458. 
of  Work  in  Progress,  292,  293,  425. 

Forms,  457. 
Perpetual  or  Going,  61-63,  79,  80,  87-90,  98,  99. 
Forms,  433. 

Advantages  of,  62,  63. 
Simple  Forms,  459. 
Special,  292,  293. 
Time  Schedule,  Forms,  462. 
with  Adjustment  Columns,  Forms,  460. 
Investment, 

and  Mortgage  Interest,  161,  162. 
and  Rent  Charges,  149-157. 
Inactive,    157. 

Interest  on,  149-157,  205,  214,  215. 
Issuance  of  Material,  94-101. 
Summary  of,  425. 

Forms,  454. 

J 
Job.    (See  also  Labor;  also  Time  Reports.) 

Cost  Collating  Record,  Specific,  259-262,  347,  512. 
Forms,  535,  536. 
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Job»  (Continued.) 

Cost  Sheet,  261,  262,  512. 

Forms,  535,  536. 
Follower,  69,  259,  260. 

Forms,  410. 
Ticket, 

for  One  Day,  107,  109,  464. 
Forms,  475,  476. 

for  Week,  107,  465. 
Forms,  478. 
Time  Cards.    (See  Time  Reports.) 

L 
Labor,  105- 141. 

Forms,  467-489. 
as  Element  of  Cost,  59,  60. 
Attitude  Toward  Cost  Accounting,  47-49. 

Costs,  63,  64,  137-141.  233-240,  250,  252,  256,  258,  264-267,  287,  288, 
304,  305,  341. 
Applying,  137-141. 

Averaged-Hour  Plan,  138. 
List- Percentage  Plan,  139. 
Machine-Hour  Plan,  139. 
Order  Number  Estimate,  137,  138. 
Piece- Work  Plan,  138. 
Point  Method,  140,  141. 
Special  Distribution,  139-141. 
Specific  Order  Number  Charges,  138. 
as  Basis  for  Expense  Distribution,  233-240. 
Averaging,  244, 
Summary  of,  267,  268. 
Forms,  487. 
Efficiency  of,  48,  49. 

Productive,  as  Basis  for  Expense  Distribution,  241-244. 
Records.     (See  Time  Reports.) 
Land, 

Charges,  158-163. 

Applying,  162,  163. 
Basis  of,  158,  159. 
Values, 

General  Rule  for,  162. 
Varying,    159,    160. 
Leaseholds,  168. 
Ledger, 

Cards,  Use  of,  79,  80. 
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Ledger,  (Continued.) 

Car  Initial,  84. 
Forms,  432. 

Factory,  288-295. 

Railroad  Car,  84. 
Forms,  432. 

Stock,  61-63,  79,  80,  87-90,  98,  99.    (See  also  Perpetual  Inventory.) 
Forms,  433. 
Library  Charges,  230. 
Light  and  Water  Charges,  227. 
List  Percentage  Costs,  Charts  of,  274. 
List-Percentage  Plan  of  Cost  Finding,  270-295,  370-374- 

Applying  Labor  Costs,  139. 

Arbitrary  Figures  of,  276,  277. 

Characteristic  Features,  270. 

Chart  of,  370-374- 

Charts  of  List-Percentage  Costs,  274. 

Classification  of,  349. 

Comparison  of  Cost  Fluctuations,  285. 

Controlling  Accounts,  285-290. 

Cost  Analysis  Sheet,  281-284. 

Cost  Charges,  272-275,  286-289. 

Cost  Summary,  276,  284. 

Cost  Tests,  290,  291. 

Departmental  Accounts,  279,  280. 

Departmental  Inventories  and  Adjustments,  291^295. 

Expense  Distribution,  117-X19,  244,  245. 

Factory  Order  Register,  285-291. 

Grouping  Orders,  280,  281,  286. 

List  Percentages,  273-277. 

List  Price,  272,  273. 

Operation  of  System,  277,  278,  372-374. 

Records  Used,  370,  372. 

Relationship  between  Forms,  372-374. 

Summary  and  Comparison  of  Costs,  276,  282-284. 

Variation  of  Balances,  289,  290. 

When  Used,  270-272. 
List  Percentages,  273-277. 

Comparison  of  Fixed,  514. 
Forms,  549. 
List  Prices  of  List-Percentage  Plan,  272-277. 
Live  Stock,  Purchase  Analysis,  Forms,  437. 
Local  Transport,  201-204. 

Charges,  Application  of,  202,  203. 

Systems,  201,  202. 
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Locating  Material,  Method  of,  90,  91. 
Losses  under  Premium  System,  135,  136. 
Lost  and  Stolen  Goods,  91,  92. 
Lost  Time,  333,  334. 

M 

Machine, 

Builders,  Purchase  Analysis,  Forms,  434,  435, 
Charges,    296-319. 

General  Machines,  311-316. 
Efficiency,  266,  318,  320-327. 
Hour,  296,  297. 
Knife  Order,  69,  98. 

Forms,  409. 
Parts,  Cost  Record  of,  Forms,  517. 

Rate,  317-319. 

Applying,  319. 
Fixed,  326,  327. 
Fixing,  317,  318. 
Irregular  Use  of  Machines,  317. 
Trial  Balance  of  Machine  Records,  319. 
Records,  307. 

Daily   Time    Report,   265,   266. 

Forms,  481. 
Individual   Machine  Records,  298,  299. 

Forms,  532,  533,  S40. 
Installation    and    Maintenance    Report,    167,    298,    299,    307, 

318,  325. 
Forms,  540. 

Machine  and  Labor  Record,  107,  465. 

Forms,  478. 

Production  Record,  266,  305,  306. 

Forms,  533. 

Time  Summary,  298,  343,  512. 

Forms,  532. 

Monthly,  298,  305,  344. 

Forms,  533. 

Weekly  Report,  266,  329,  455,  456. 

Forms,  482,  483. 

Standard   Routine  Order,  329,  330. 

Forms,  412. 

Time  Account,   167,   168,  301,  304,  314,  315,  319. 

Tool  Builders,  General  Exhibit,  Forms,  556,  557. 

Machine-Hour  Plan  of  Cost  Finding,  296-348,  375-379. 

Annual  Charges,  167,  168,  301. 

Applying  Labor  Costs,  139. 

Chart  of,  375-379- 
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Machine-Hour  Plan  of  Cost  Finding     (Continued.) 

Classification  of,   349. 

Comparison  with  Sold-Hour  Plan,  254,  255. 

Determining  Installation  and  Maintenance  Costs,  296-302. 

Machine  Hour,  296,  297. 

Preliminary  Work,  297,  298. 
Determining  Machine-Hour  Cost,  296,  297. 
Expense  Distribution,  245,  246. 
Individual  Machine  Records,  298,  299. 
Machine  Operating  Costs,  303-316. 
Machine  Rate,  317-319,  326,  327. 
Operating  Costs,  303-316. 

Chargeable  or  Productive  Hours,  305,  306. 

Compressed  Air  and  Fuel  Costs,  308. 

Diffusion  of  Expense,  309.     ■ 

Diffusion  of  Expense  on  Man-Hour  Basis,  310. 

Diffusion  of  General   Machines,  311-316. 

Labor  Charges,  304,  305. 

Operating  or  Term  Costs,  303,  304. 

Power  Costs,  307,  308. 

Power  Units,  306,  307. 

Total  Term  Charges,  304. 
Operating  Details,  328-338. 

Application  of  Efficiency  Bonuses,  330. 

Cutting  Down  Lost  Time,  334. 

Efficiency  Suggestions,  331-335- 

Grouped  Items,  329,  330. 

Handling  Time  Reports,  335,  336. 

Method  of  Application,  328. 

Non-Chargeable  Time,  333,  334. 

Separable  Machine  Time   Reports,  336-338. 

Spoiled  Work,  335. 

Time  Reports,  328,  329. 
Operation  of  System,  377-379- 
Production  Records,  339-348. 

Comparative  Statistics,  346-348. 

Expense  Constant,  341-343- 

Production  Charges,  340,  341. 

Production  Classification,  339,  340. 

Production  Credits,  343-345- 

Production  Summary,  343. 

Summary  of  Sold  Machine  Hours,  344. 
Records  Used,  375,  ziT- 
Relationship  between  Forma,  zn-Zl^  \ 
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Machine-Hour  Plan  of  Cost  Finding,  (Continued.) 

Repairs  and  Depreciation,  299-301. 
Supplementary  Rate,  320-327. 

Machines, 

Depreciation  of,  299-302. 

Diffusion  of  Costs  of,  309,  310. 

Distribution  of  Expense  over,  296-302,  309,  310. 

General,  Diffusing  Costs  of,  311-316. 

Installation  Cost  of,  298,  299. 

Inventory  of.  Forms,  461. 

Irregular  Use  of,  317. 

Relative  Economy  of  Workmen  and,  54-58. 

Setting-up  Time  for,  306,  307. 

Speed  of,  237,  238. 

Wasted  Capacity  of,  322-326. 

Maintenance,  164-166,  169-177,  180,  224. 

and  Depreciation  Distinguished,  169,  170. 
Charges,  164-166,  171- 174,  224,  299-301. 

Absorption  of,  173,  174. 

as  Basis  for  Depreciation,  180. 
Rate,  Factors  Affecting,  175-177. 
Record  of  Machines,  167,  298,  299,  307,  319,  325. 

Forms,  540. 
Reserve,  173,  174. 

Management, 

Attitude  Toward  Cost  Accounting,  42-45. 
Charges,  Plant,  222,  223. 
Man-Hour  Plan  of  Expense  Distribution,  240-244,  310. 
Procedure  for,  243. 
Variation  of  Expense  Rate,  242,  243. 

Manufacturing  Costs  Account,  105. 

Manufacturing  Expense,   142-247. 

Forms,  493-500. 
Analysis   of,    145,  492, 

Forms,  496-498. 
as  Element  of  Cost,  60. 
Averaging,  212,  213,  242. 
Burden,   142-148. 
Charges,   64,   250,   252,   253,   256-258,    272-275,   286-289,    309,    310, 

320,   341-343. 
Constant,  341-343- 
Distribution  of,  142,  143,  147,  148.     (See  also  Distribution.) 

over  Departments,  142,  143,  147,  212-232. 

over  Machines,  296-302,  309,  310. 
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Manufacturing  Expense,  (Continued.) 
Distribution  of,  (Continued.) 
over  Product,  233-247. 

List- Percentage  Plan,  117-119,  244,  245. 
Machine-Hour  Plan,  245,  246. 
Man- Hour  Plan,  240-244,  310. 
Percentage  Plan,  233-240. 
Sold-Hour  Plan,  244. 
Distribution  Sheet  of,  213,  214,  492. 

Forms,  499,  500. 
Reserve  for,  146,  147. 
Suspense  Items,  145,  146,  364,  369. 
Mass  Production  Order,  69,  97,  98,  402. 

Forms,  407. 
Master  Sheet, 

for  Use  with  General  Exhibit,  385,  386. 

Forms,  509. 
of  Factory  Order  Register,  Forms,  419,  420. 
of  Production  Order  Register,  339-34i»  395f  39^- 

Forms,  413. 
of  Purchase  Analysis,  Forms,  441. 
Material.     (See  also   Stores.) 
Forms,  426-462. 
Applying  Cost  of,  102-104. 
as  Element  of  Cost,  59,  60. 
Audits  of,  87. 
Bill  of,  100,  loi,  400. 
Forms,  448,  449. 
Caring  for,  83,  86^5. 
Carload  Shipments,  83-85. 
Charges,   63,    102-104,   239,   240,   248,   249,   252,   258,   259,   272-275, 

286-289,  340,  341. 
Coupon  Summary,  98,  99. 

Forms,   452. 
Defective,  123,  124,  136. 
Excess,  Report  for,  208. 

Forms,  444. 
Expense  Distribution  Based  on,  239,  240. 
Issuance  of,  94-101. 
Summary  of,  425. 
Forms,  454. 
Locating  Leaks  of,  87,  88. 
Lost,  91,  92. 

Method  of  Locating,  90,  91. 
Ordered,   80-82. 
Register,  75. 
Forms,  430. 
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Material,  (Continued.) 

Order  for,  76-82,  96-101. 

Forms,  428,  429. 
Purchasing,  75-85. 

Forms,  426-429. 
Receiving,   75-85. 

Forms,  431,  432. 
Requisitions  for,  75,  96-101.     (See  also  Requisitions.) 

Forms,  443-456. 
Safeguarding,  86,  87. 
Scrap,  102- X04. 
Spoiled,  95,  96,  136,  207-209. 
Report  of,  96,  208. 
Forms,   506. 
Material.     (Continued.) 
Storage  of,  90,  91,  94. 

Stores  Ledger,  79,  80,  87-90.     (See  also  Perpetual  Inventory.) 
to  Replace  Spoiled  Parts,  loi. 
Unused,  Report  of,  208. 

Forms,  444. 
Transfer  of,  between  Order  Numbers,  97,  345. 

Forms,   516. 
Waste  of,  87,  88,  94-96,  209,  210. 
Methods  of  Distributing  Expense.     (See  Distribution.) 
Miscellaneous, 

Manufacturing  Expense,  Distribution  of,  232. 
Service  Charges,  227-229. 
Monthly  Summary, 

of  Blast  Furnace,  513,  514. 

Forms,  546,  547- 
of  Machines,  298,  305,  344. 
Forms,  533. 
Mortgage  and  Investment  Interest,  161,  162. 

N 
Nature  of  Controlling  Accounts,  381,  382. 
Non-Chargeable  Time,  333,  334. 
Non-Productive, 

Hours,  Summary  of,  266,  267. 

Forms,    487. 
Time  Reporting,  109,   no. 

O 
Office  Copy  of  Factory  Schedule,  277,  278,  514. 

Forms,  551. 
Oil  and  Waste  Supplies,  228. 
Oil  Charges,  227,  228,  308. 
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Opening  General  Exhibit,  384,  385. 
Operating  Costs  of  Machines,  303-316. 
Operating  Details  of  Machine-Hour  Plan,  328-338. 
Operation  of  Premium  System,  120-124. 
Operations, 

Comparison  of  Costs  ^y,  285,  512. 

Forms,  524,  526. 
Summary  of  Costs  by,  512. 

Forms,  522,  523. 
Order, 

Assembling,  100,  loi. 
Completing,  100,  loi. 
Cutting,  68,  402. 

Forms,  406. 
Division  of,  329,  330. 
for  Material,  76-82,  96-101.     (See  also  Requisition.) 

Forms,  428,  429. 
Garment  Working,  68,  401. 

Forms,  405,  406. 
Indeterminate  Production,  67,  68,  400,  401. 

Forms,  404. 
Machine  Knife,  69,  98. 

Forms,  409. 
Mass  Paint  Production,  69,  97,  98,  402. 

Forms,  407. 
Number  Estimate,  137,  138. 
Numbers,  63. 

Charges  of  Material  to,   102. 

Grouped,  iii,  280,  281,  286,  329,  330. 

Transfers  between,  97,  345. 
Paint  Container,  69,  402.  • 

Forms,  408. 
Parts,  for  Stores,  67,  99-101,  400. 

Forms,  404. 
Premium  Time  Allowance,  71-73. 

Forms,  411. 
Production,  65-73,  97-ioi,  400-403.     (See  also  Production.) 

Forms,  404-412. 
Purchase,  76-82. 

Forms,  428,  429. 
Register, 

Factory,  264,  285-291. 
Forms,  409-421,  423. 

Production,  262-264.     (See  also  Production  Order  Register.) 
Forms,  413-423. 
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Order,  (Continued.) 

Repair,  395,  396. 

Shop,  71-73.     (See  Production  Order.) 

Forms,  411. 
Standard  Operation,  69,  329,  330,  402. 

Forms,  412. 
Standard  Parts,  69,  402. 

Forms,  409. 
Standard  Routine  Machine,  329,  330. 

Forms,  412. 
Steel  Wheel,  69,  99- 

Forms,  408. 
Wood-Working,  68,  69. 
Forms,  406. 
Orders  Grouped,  in,  280,  281,  286,  329-330. 
Overhead  Expense.     (See  Manufacturing  Expense.) 
Over,  Short  and  Damage  Account,  104,  207-209,  231,  290,  293-295. 

P 
Packing  House, 

Purchase  Analysis,  Forms,  438. 
Sales  Analysis,  Forms,  567. 
Paint, 

and   Varnish,   Factory   Exhibit,   Forms,  560,   561. 
Bulk  Production  Order,  69,  97,  98,  402. 

Forms,  407. 
Container  Order,  69,  402. 
Forms,  408. 
Paper  Mill  Report,  Forms,  503. 
Part  Time  Costs,  242,  243. 
Parts, 

Finished,  97,  99-101. 
Bill  of,  400. 

Forms,  449. 
Machinery,  Cost  Record  of.  Forms,  517. 
Order  for  Stores,  67,  99-101,  400. 

Forms,  404. 
Received,  Summary  of,  Forms,  452. 
Patents,  Depreciation  of,  187. 
Patterns,  220. 
Payable,  Accounts,  93,  94. 

Payment  of  Employees,  112,  113.     (See  also  Wages.) 
Pay  Roll,  1 1 1- 1 1 3,  257,  336. 
Forms,   488,   489. 
Account,   Accruing,    105,    iii. 
Costs,  256-259,  266,  267. 
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Pay  RoU,  (Continued.) 

Daily  Entries,  257,  336. 

Forms,  488. 
Departmental,  267. 

Forms,   488. 
Segregating  Columns,  112,  336. 
Forms,  489. 
Percentage  Allowance  for  Depreciation,  181,  182. 
Percentages,  List,  273-277. 

Percentage  Plan  of  Expense  Distribution,  233-240. 
as  Affected  by  Production  Speed,  237,  238. 
as  Affected  by  Variation  of  Labor  Costs,  236,  237. 
Based  on  Cost  of  Material,  239,  240. 
Period,  Cost,  60,  61,  241. 
Perpetual  Inventory,  61-63,  79,  80,  87-90,  98,  99. 

Forms,  433. 
Piece-Work, 

and   Costs,   53,  54. 

Plan  of  Applying  Labor  Costs,  138. 

Record  for  Premium  Docks,  119,  120. 

Forms,  484. 
Report,  Daily,  264-266. 
Forms,  479. 
Plans, 

Cost-Finding.     (See   Cost-Finding.) 
for  Distributing  Expense.     (See  Distribution.) 
Plant, 

Investment  and  Rent  Charges,  149-157. 
Management  Charges,  222,  223. 
Point  Method  of  Appljring  Labor  Costs,  140,  141. 
Power  Consumption, 

Determining,  190-201. 

Formulae  for,  191. 
Record  of,  307. 
Report  of,  189. 
Forms,   510. 
Power  Costs,  189-201,  225,  226,  306-308. 
Determining,  190-201,  307,  308. 
Distributing,  190,  191. 
Segregation  of,  189. 
Power  Units,  306,  307. 
Premium, 

Allowance,  69-71,  73,  125-131. 
Earnings   Card,  70,   73- 
Forms,  484. 
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Premium^  (Continued.) 
for  Quality,  119,  lao. 
Rate,   128- 13 1. 
Records,  70,  73»  "P*  lao. 

Forms,  484. 
System,   1 14-136. 

Installation,  131-135. 
Losses  under,  135,  136. 
Operation  of,  iao-124. 
Opposition  to,  124,  125. 
Ordinary  Form  of,  114,  115. 
Time  Allowance   Order,  71-73- 

Forms,  411. 
Wages,   13s,   136. 
Preparation  of  Forms,  399. 
Prices,  List-Percentage,  272,  273. 
Printers, 

Job  Follower,  69,  259,  260. 

Forms,   410. 
Purchase  Analysis,  Forms,  441. 
Process,  282,  287. 

Accounts,  258,  292,  392,  393. 
Cost  Summary,  512. 

Forms,  S27-53L 
Indeterminate  Quantity,  513. 

Forms,  537. 
of  Weight,  S13. 
Forms,  538. 
Plan  of  Cost  Finding.     (See  List-Percentage  Plan.) 
Work  in,  292,  293,  425. 
Forms,  457. 
Product, 

Distribution  of  Expense  over,  233-247.     (See  also  Distribution.) 

Semi-Finished,  97-101. 

Forms,  450,  451. 
Production, 

Forms,  404-423. 
Analysis  Key,  394,  395- 

Forms,  413. 
and  Selling  Costs,  143*  I44- 
Charges,  340,  341. 
Cost, 

Engineering  as  a,  217-219. 

Exclusion  of  Interest  from,  I49-IS3- 

Inclusion  of  Interest  in,  151,  I53-IS5- 

Interest  as  a,  149-157* 
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Production,  (Continued.) 

Cost  Register,  393- 
Forms,  422. 

Credits,  344-346- 
Curve  Sheet,  491,  492. 

Forms,  495. 
Records,  339-348,  400-403.    (See  also  Production  Order;  also  Pro- 
duction Order  Register.) 
Forms,  404-423. 

Machine,  266,  305,  306. 
Forms,  533. 
Routine,  65-74. 

Speed,  Variation  of,  237,  238. 
Summary,  343. 

Forms,  508. 
Production  Order,  65-73,  99-ioi,  400-423. 
Cutting,  68,  402. 

Forms,  406. 
Form  of,  66-69. 
Garment  Working,  68,  401. 

Forms,  405,  406. 
Indeterminate,  67,  68,  400,  401. 

Forms,  404. 
Machine  Knife,  69,  98. 

Forms,  409. 
Mass  Paint  Production,  69,  97,  98,  402. 

Forms,  407. 
Paint  Container,  69,  402. 

Forms,  408. 
Parts,  for  Stores,  67,  99-101,  400. 

Forms,  404. 
Premium  Time  Allowance,  71-73. 

Forms,  411. 
Standard  Operation,  69,  329,  330,  402. 

Forms,  412. 
Standard  Parts,  69,  402. 

Forms,  409. 
Steel  Wheel,  69,  99< 

Forms,  408. 
Wood  Working,  68,  69. 

Forms,  406. 
Production  Order  Register,  98-100,  262-264,  339-346,  389-396,  402,  403. 

Forms,  413-423. 
Analysis  Key,  394,  395- 

Forms,  413. 
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Production  Order  Register,  (Continued.) 

Analysis  Sheet,  394,  395. 

Forms,  414. 
Credits  of,  391,  392. 
Debits  of,  390,  391. 
Detail   Sheet,  339-341,  343*345,  395,  396. 

Forms,  414. 
Entries    in,   390-392. 
Form  of,  393,  394- 
Function  of,  389. 
Master  Sheet,  339-341,  395,  396. 

Forms,  413. 
Repair  Orders,  395,  396. 
Slip  Sheet,  339-341,  343-345,  395,  396. 

Forms,  414. 
Use  of,  389-393. 
Productive, 

Hours,  Summary  of,  265,  266,  306. 

Forms,  487. 
Labor   as   Basis   for   Expense   Distribution,   240-244. 

Purchase  Analysis,  92-94,  424. 
Forms,   434-442. 
Brick  Works,  Forms,  439. 
Confectioner's,  Forms,  442. 
Contractor's,   Forms,  436. 
Foundry,  Forms,  440. 
Live  Stock,  Forms,  437. 
Machine  Builder's,  Forms,  434,  435. 
Packing  House,   Forms,  438. 
Printer's,  Forms,  441. 

Purchase   Orders,  76-82. 
Forms,  428,  429. 

Purchases, 

of  Supplies,  249. 
Requests  for,  75. 
Forms,  426,  427. 
Purchasing  Department  Charges,  220,  221. 

Purchasing  Material,  75-85. 
Forms,  426-429. 

Purposes  of  Cost  Accounting,  29-33. 

Q 

Quality,  Premiums  for,  119,  120. 
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R 
Railroad  Car  Ledger,  84. 

Forms,  432. 
Rate, 

Depreciation,  165,  166,  177-179. 
Machine,  J17-319,   326,  327. 
Maintenance,  Factors  Affecting,  175-177. 
Premium,  128-131. 
Supplementary,  320-327. 
Raw  Material  Account,  97,  98. 
Recapitulation  Sheet,  99,  267. 

Forms,  487. 
Receiving  Material,  75-85. 

Forms,  431,  432. 
Recording  Time,  106-108. 
Record, 

Castings,  501,  502. 

Forms,  433,  504,  505. 
Job  Cost  Collating,  259-262,  347,  512. 

Forms,  535,  536. 
of  Cars  Handled,  84,  204. 

Forms,  431,  432. 
of  Employees'  Earnings,  119,  120. 
of  Power  Consumption,  307. 
Stock.     (See  Perpetual  Inventory.) 
Term  Cost,  285,  303-305,  307,  3 10. 

Forms,  542. 
Machine  Production,  266,  305,  306. 

Forms,  533. 
Records.    (See  also  Reports.) 

Cost,  Forms,  511-551.    (See  also  Cost  Records.) 
Importance  of,  26-28. 
Machine.     (See  Machine  Records.) 
Machine  Cost,  298,  299,  307. 

Forms,  540. 
of  Cost-Finding  Plans, 

Estimate  and  Test,  356,  358. 

List-Percentage,  370,  372. 

Machine-Hour,  375,  377. 

Sold-Hour,  365,  367. 

Specific,  360,  362. 
Production,  339-348,  400-403.     (See  also  Production  Order;  also 
Production  Order  Register.) 

Forms,  404-423. 
Time,  73,  105-113.     (See  also  Time  Reports.) 
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Records,  (Continued.) 

Time  and  Premium,  70,  73,  119,  120. 
Forms,  484. 
Reducing  Waste  of  Material,  211. 
Reduction  of  Costs,  31,  32. 
Register, 

Check,  388. 

Forma,  563,  564. 
Factory  Order,  264,  285-291,  403. 

Forms,  419-421,  423. 
Material  Ordered,  75. 

Forms,  430. 
Production  Order,  98-100,  262-264,  339-346,  389-396,  402,  403.    (See 
also  Production  Order  Register.) 

Forms,  413-423* 
Production  Cost,  393. 

Forms,  422. 
Relationship, 

between  Greneral  and  Factory  Accounts,  28,  29,  380,  381. 
of  Accounts,  382,  383. 
Rent  Charges,  149-157,  214,  215,  226. 
and  Plant  Investment,  149-157. 
Power  Included,  226. 
Repairs,  164-166,  169-171. 
Charges  for,  229,  299-301. 
Orders  for,  395,  396. 
Replacements  and  Repairs,  164-166,  169-171. 
Non-Productive  Time,  109,  no. 
Time,  Decimal  System,  no. 
Reports, 

Forms,  503-510. 
Blast  Furnace,  Daily,  513. 

Forms,  545. 
Building  Construction,  Daily,  502. 

Forms,  507. 
Castings,  501. 

Forms,   504. 
Defective  Castings  Ticket,  501,  502. 

Forms,  505. 
Defective  Work,  95,  96,  208,  335. 

Forms,   506. 
Financial,  388. 

Forms,  509,  510. 
Foundry,  Daily,  513. 

Forms,  543,  544- 
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Reports,  (Continued.) 

Foundry  Flask  Card,  501. 

Forms,  505. 
Paper  Mill,  Forms,  503. 
Power  Consumption,  189. 

Forms,  510. 
Spoiled  Material,  96,  208. 

Forms,  506. 
Stores  Withdrawal,  99,  100,  424. 

Forms,  445,  446. 
Summary  of  Production,  Periodical,   Forms,   508. 
Time.    (See  Time  Reports.) 
Unused  Material,  208. 

Forms,   444. 
Requests, 

for   Purchases,  75. 

Forms,  426,  427. 
for  Time  Cards,  33h  464. 

Forms,  474* 
Requisitions  for  Material,  75>  9^101. 

Forms,  443-456. 
Analysis,  loi. 

Forms,  45^,  453- 
Form  of,  ^loi. 
Coupon,  98,  99. 

Forms,  407-409. 
Routine  of,  98-101. 
Summary  of.  Forms,  4S3»  4S5>  4S6. 

between  Departments,  Forms,  456. 

for  Lumber,  Forms,  455. 
Reserved,  186,  364,  369. 

Factor  of  Safety,  210,  211,  231,  259. 
for  Depreciation,  169,  170,  174,  184-186. 

of  Machines,  299-302. 
for  Expense,  146,  147. 

for  Expense  Discrepancies  and  Losses,  210,  211,  231,  259^  29a 
for  Interest  Charges,-  ISS-I57. 
for  Maintenance,  I73»  ^74- 
for  Over,  Short  and  Damage,  231,  290. 
for  Repairs,  299-301. 

for  Variation  of  Weights  and  Measures,  210,  231,  290. 
for  Wastage  of  Material,  208-210,  231. 
Routine, 

in  Production  Department,  70,  7i« 
of  Production,  65-74. 
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Routine,  (Continued.) 

of  Requisition,  98-101. 
of  Shop  Order,  72,  73. 
Ruling  Ponns,  599. 

S 
Safety,  Factor  of,  210,  211,  231,  259. 
Sales  Analysts, 

Bralce  Beams,  Forms,  565. 
Brick,  Forms,  566. 
Packing  House,  Forms,  567. 
Soap,  Forms,  568. 
Sales  Statistics  and  Comparisons,  Daily,  Forms,  569. 
Scrap  Material,  102-104. 

Segregation  of  Expense  over  Departments,  212-232.     (See  also  Dis- 
tribution.) 
Selling  and  Production  Costs,  143,  144. 
Semi-Finished, 

Product,  97-101. 

Forms,  450,  451. 
Account,  97,  100. 
Work  in  Process,  425. 
Forms,   457. 
Separable  Machine  Time  Reports,  336-338. 

Forms,  450,  451. 
Service  Charges,  Miscellaneous,  227-229. 
Setting-Up  Time  for  Machines,  306,  307. 
Shop  Orders, 

Classification  of,  339,  340. 
Routine  of,  72,  73. 
Shop  Order  Tag,  71-73. 

Forms,  411. 
Shortages,  210. 

Fund  for  Depreciation,  184,  185. 
of  Forms,  398. 
Slip  Sheet, 

for  Use  with  General  Exhibit,  385,  386. 

Forms,  509. 
of  Factory  Order  Register,  395,  396,  403. 
Forms,  421. 

of  Production  Order  Register,  339-341,  343-345,  395,  39^ 

Forms,  414. 
of  Purchase  Analysis,  Forms,  441. 
Sold-Hour  Cost, 
Finding,  256-259. 
Time  Basis  of,  258. 
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Sold-Hour  Plan  of  Cost  Finding,  254-269,  365-369. 
Applying  Labor  Costs,  138. 
Characteristic  Features,  254,  255. 
Chart  of,  365-369. 
Classification   of,  349. 

Comparison  with  Machine-Hour  Plan,  254,  255. 
Departmental  Pay  Roll,  267. 
Expense  Charges,  256-258. 
Expense  Distribution,  244. 
Finding  Sold-Hour  Cost,  256-259. 
Job  Cost  Sheet,  261,  262. 
Job  Follower,  259,  260. 
Labor  Charges,  256,  258. 
Machine  Production  Record,  266. 
Material  Charges,  258,  259. 
Operation  of  System,  367-369. 
Production  Order  Register,  262-264. 
Recapitulation  Sheet,  267. 
Records  Used,  365,  367. 
Relationship  between  Forms,  367-369. 
Time  Basis  of  Sold-Hour  Cost,  258. 
Time  Reports,  264,  265. 
When  Used,  255,  256. 

Sold  Machine  Hours,  Summary  of,  344. 
Forms,   533. 

Specification  and  Cost  Sheet,  511,  512. 
Forms,  520,  521. 

Specific  Plan  of  Cost  Finding,  251-253,  360-364. 
Characteristic  Features,  251,  252. 
Chart  of,  360-364. 
Classiftcation  of,  349. 
Combination  of  Cost-Finding  Plans,  253. 
Comparison  with  Estimate   and  Test  Plan,  253. 
Conditions  of  Use,  251. 
Expense  Charges,  252,  253. 
Labor  Charges,  252. 
Material  Charges,  252. 
Operation  of  System,  362-364. 
Records  Used,  360,  362. 
Relationship  between  Forms,  362-364. 

Spoiled  Material,  95,  96,  136,  207-209,  335- 
Replacing,  loi. 
Report  of,  96,  208. 
Forms,  506. 
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Standard, 

Operation  Order,  69,  339,  350,  402. 

Forms,  412. 
Parts  Order,  69,  402. 

Forms,  409. 
Routine  Machine  Order,  329,  330. 
Forms,  412. 
Standarda,  SubiUty  of»  128- 131. 
Start  and  Stop  Card,  106,  331,  332. 

Forms,  468,  469. 
Sutistics  of  Sales,  Daily,  Forms,  569. 
Steel  Wheel  Order,  69,' 99. 

Forms,  408. 
Stint  System,  115,  116. 

Stock  Ledger  or  Record,  61-63,  79,  80,  87-90,  98,  99. 
Forms,  433. 
Functions  of,  61-63,  88,  89,  98^  99. 
Stolen  Goods,  91,  92. 
Storage  of  Material,  90,  91,  94,  95. 
Store  Room, 

Coupon  Analysis,  98,  99. 

Forms,  407,  409. 
Cr.  Account,  98. 
Detached,  99,  100. 
Dr.  Account,  93. 
Stores.     (See  also  Material) 
Department  Costs,  221,  222. 
Ledger,  79,  80,  87-90. 

Forms,  433. 
Orders,  96-98.     (Sec  also  Requisitions.) 

Forms,  428,  429. 
Parts  Order  for,  67,  99-101,  400. 

Forms,  404. 
Withdrawal  Report,  99,  100,  424. 
Forms,  445,  446. 
Hardware,  Forms,  447. 
Miscellaneous,  Forms,  446. 
Yarn,  Forms,  445. 
Subsidiary  Accounts,  380-396. 
Summary, 

and  Comparison  of  Costs,  276,  282-284,  514. 

Forms,  548. 
for  Cost  Cards,  Envelope  Form,  336. 
Forms,  515. 
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Summary,  (Continued.) 

of  Blast  Furnace,  Monthly,  514. 

Forms,  546,  547. 
of  Costs,  276,  284,  286,  287,  512. 

Forms,  527-531' 
by  Departments,  256-258,  267,  268,  284,  310,  512. 

Forms,  534. 

by  Operations,  512. 
Forms,  522,  523. 

by  Weight,  513. 

Forms,  538,  544- 

Indeterminate  Quantity,  513. 
Forms,  537. 

Labor,   267,  268. 
Forms,  487. 
of  Machine  Time,  298,  343,  Si  2. 

Forms,  532. 
of  Machines,  Monthly,  298,  305,  344. 

Forms,  533. 
of  Material,  Coupons,  98,  99. 

Forms,  452. 
of  Material  Issuances,  425. 

Forms,  454. 
of  Parts  Received,  Forms,  452. 
of  Production,  343. 

Forms,  508. 
of  Productive  and  Non-Productive  Hours,  266,  267. 

Forms,  487. 
of  Requisitions,  Forms,  453,  455,  45^. 

between   Departments,   Forms,  456. 

for  Lumber,  Forms,  455. 
of  Sold  Machine  Hours,  344. 

Forms,  533. 
Supplementary  Rate,  320-327. 
Efficiency,  321. 

Variations  of,  321-337. 
Fixed  Machine  Rate,  326,  327. 
Overhead  Expense,  320. 
Supplies, 

Charges,  228. 
Purchasing,  249. 

Suspense  Items  of  Expense,  1451  146,  364,  3^* 
System, 

Bonus,  115. 

Contract,  116-119. 
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System,  (Continued.) 

Cost.    (See  Cost  System.) 

Premium,  1 14-136.     (See  also  Premium  System.) 

Stint,  115,  116. 

T 
Tables,  Interest  Calculating,  490,  491. 

Forms,  493,  494. 
Tag,  Shop  Order,  7^'7Z' 

Forms,  411. 
Tax  Charges,  230. 
Term  Costs,  301-316. 

Record,  285,  303-30S,  307,  3 10. 

Forms,  542. 
Total,    304. 
Tests,  Cost,  250,  251,  290,  291. 
Time, 

Allowance,  Premium,  71-73. 

Forms,  411. 
Basis  of  Sold-Hour  Cost,  258. 
Cards.    (See  Time  Reports.) 
Requests  for,  331,  463,  464. 
Forms,  474. 
Lost  and  Idle,  333,  334. 
Non-Chargeable,  333,  334. 
Non-Productive,  Reporting,  109,  no. 
Recording,  106-108. 

Devices,  no,  in. 
Records,  y^,  105-113.     (See  also  Time  Reports.) 

Forms,  467-489. 
Register,  In  and  Out,  106. 
Reporting,  Decimal  System,  no. 
Schedule  of  Inventory  Dates,  Forms,  462. 
Time-Keeper's  Sheet, 

by  Order  Numbers,   107. 

Forms,  485. 

by   Processes,    107. 

Forms,  486. 

Time  Reports,  io5-n3,  264,  265,  304,  305,  328,  329,  331-333,  335-338. 

Forms,  467-489. 
Daily  Time  Report,  107,  in,  260,  264,  265,  465. 

Forms,  476-481. 
Elapsed  Time  Card,  108,  109. 

Forms,  472. 
Form  for  Reverse  of  Any  Clock  Card,  Forms,  474. 

Departmental,    Forms,   475. 
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Time  Reports,  (Continued.) 

Forms  of,  105,  108,  109. 
In  and  Out  Card,  106. 

Forms,  468. 
Job  Ticket, 

for  One  Day,  107,  109,  464. 
Forms,  475,  476. 

for  Week,  107,  465. 
Forms,  478. 
Labor  and  Machine  Time  Record,  107,  465. 

Forms,  478. 
Machine  Time  Report,  336,  337. 
Forms,  450,  451. 

Daily,  265,  266. 
Forms,  481. 

Weekly,  266,  329,  465,  466. 
Forms,  482,  483. 
Pay  Roll,  112,  257,  336. 

Forms,  488,  489. 
Piece-Work  Record  for  Premium   Docks,  119,   120. 

Forms,   484. 
Piece-Work  Time  Report,  Daily,  264-266. 

Forms,  479. 
Plan  Number  Assignment  Card,  463. 

Forms,  473. 
Premium  Earnings  Card,  70,  73. 

Forms,   484. 
Request  for  Prepared  Time  Cards,  331,  464. 

Forms,  474. 
Separable,  336-338. 

Forms,  450,  451. 
Start  and  Stop  Card,  106,  331,  332. 

Forms,  468,  469. 
Summary  of  Productive  and  Non-Productivc  Hours,  266,  267. 

Forms,  487. 
Time-Keeper's  Sheet, 

by   Order   Numbers,    107. 
Forms,  485. 

by   Processes,   107. 
Forms,  486. 
Time  Stamp  Card,  108,  109,  331,  332. 

Forms,  470,  471. 
Time  Work  on  Speciftc  Order,  463. 

Forms,  467. 
Using,  107,  108. 
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